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perceptible. We agree, therefore, with Prof, Forbes 


a, 


of the paper où the shows weed 
before the Institution of Electrical Engineers by Mr. 
V. M. Mordey, will be found in another part of our 
present issue. Our readers will discover it to be full 
of practical interest and valuable suggestion, recording 
Les well the results of important experiments carried 
out on a comprehensive scale. 

| It is an unfortunste circumstance that the reading of 
| ‘this paper was delayed until the lest ordinary meeting 
5 before the recess, and that for its discussion an extra- 
E erdinary meeting had to be held last night. Obviously, 
u could be but inadequately discussed under such cir- 
; cumstances, and much valuable information from the 
f world of experience which such papers invariably call 
1 © forth may have been lost to us in consequence. 

+ The first and most important part of the paper deals 
| with the working of alternating current machines in 


f Parallel Regarding this the author says It is not 


000 much to say that the complete success of the trans- 
P former system of supply depends toa great extent upon 


whether alternators can be quite easily and successfully . 


| worked in parallel.” Though we admit that the work- 
5 ing of alternators in parallel is of some importance, we 
E should hesitate to declare it as of great importance, and 


F considering the present state of affairs we are glad to 


bnd that we are not alone in attaching less importance 
to the question than does Mr. Mordey. For reasons 
À which need not be here discussed the conductors lead- 
* from oentral stations should always be divided, 
nnd, in order to take advantage of subdivision into 
mall generating units, it is only necessary to bunch all 
Pas mains or feeders on one machine when the lamp 
load is small, and to distribute them over several 
4 } machines as later in the evening the lamp load increases. 


1 For this purpose there must be at least as many pairs 


et mains or feeders as there are machines, and with 
; Properly designed switch arrangements and proper 
men to manipulate them any variation in the light due 
the changing over of the machine can be made im- 


dynamos are not worked-in parallel... 
But leaving the practical importance of parallel 
working, let us consider the historical evidence regard- | 
ing the possibility of its successful accomplishment. 
In the year 1883, Dr. John Hopkinson demonstrated. 
theoretically before the Institution of Civil Engineers 
the possibility of running alternating current machines 


in parallel, and subsequently expanded bis theory in 


a paper contributed in 1884 to the then Society of Tele- 
graph Engineers. On the latter .oocasion . Hopkinson 
cited some experiments to prove the trath of the theory 
at which he had theoretically arrived, and on the same 
evening Prof. Adams detailed the results of experi- 
ments carried out by him at the South Foreland, which | 
showed that the De Meritens alternators there ran 
perfectly in parallel. also that they-.could be worked 
successfully as generator and moto. In the discussion 
which followed, Mr. Alexander Siemens gave. the 
results of certain experiments which; he bad made on 

the running of an alternating current machine as a 
motor, from which it appeared that neglecting the 
power spent in exciting the magnets, there was re- 
claimed at the brake on the motor rather more than 30 
per cent. of the power transmitted by the belt on the 


generator. These papers and discussion were the 


means of bringing to light a paper read by Mr. Wilde 
before the Literary and Philosophical Society of Man- 
chester 16 years previously, in which was ‘fally | 


: described the synchronising control exercised. on each 


other by two or more alternators connected together. 
We can.clearly see from these historical notes how 


much was known regarding the working of alternators 


five years ago. It had been predicted, as clearly. as 
theory could predict, that alternators should run 
together as generators when connected in parallel, or 
should work as generator and motor when required to. 
do so, It was then demonstrated by Sarena See 


| 

— on this question. Parallel working may be advan- 
tageous, but it is by no means ebsential, nor is the cost 
of spare plant increased. by the condition that the 
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alternators with iron in their armatures, under some 
conditions, did run perfectly in parallel, and did work 
as motors, It was shown that alternators without iron 
could work as motors, and as a ‘corollary following on 
Hopkinson’s reasoning, that they could work together 
as generators in parallel. All this is old knowledge. 
But it was not known in 1884 that the Mordey- Victoria 
alternator will ran in parallel, for the machine was 
not then invented. Nor had we at that time the 
starting device which Mr. Mordey has designed to 


overcome what has hitherto. been esteemed the chief 


difficulty with alternating motors. These contributions 
to our knowledge are at least quite new. | 

It appears that the predictions of theory were 
not always falfilled, and that considerable difficulty 
has been encountered in practically working alterna- 
tors in parallel. In his paper Mr. Mordey adduces the 
evidence on this question. Gordon could not get his 
alternators into step until after three or four minutes’ 
running. Westinghouse could only work successfully 
in parallel when the machines were. more than half 
loaded. Bat, on the other hand, the Lowrie-Parker 


machines at West Brompton synchronise at very light 


loads. Thus “it will be seen,” says the author, “ that 


we have evidence ranging from complete failure to 
complete success with iron cored machines.” Bat the 


evidence is of the same inconclusive character re- 


garding machines without iron cores. We are told by 


the author that Mr. Ferranti is laying down a few 
enormous machines at Deptford instead of a greater 
number of smaller size because parallel working is not 
to be relied on. This is strange if trae. Mr. Ferranti 


nus had an experience with alternators second to that 
of no other engineer. His machine differs in no 


essential feature of the armature from Mr. Mordey's 
own. That Mr. Ferranti has tried his machines in 
parallel there can be little doubt, though Mr. Mordey 


would lead us to believe that the result is unsatisfactory. 


Why, then, are his own attempts to rnn in parallel 


uniformly successful, and where lies the difference 
causing success and failure in the two machines ? We 


confess we are unable to solve this riddle unless its 
solution lies in the fact that other reasons have guided 
Mr. Ferranti in his choice of large rather than small 

machines. But the author of the paper has tested 
other machines without iron which would not synchro- 
nise, while his own synchronises perfectly. The latter 
has a small resistance and may have a small co-efficient 
ok self-induction, though its value has not been made 
known. But on the grounds that it acts perfectly in 
parallel as a generator, and synchronises perfectly as a 
motor, he submits the proposition that “a perfect 


alternator for all and every purpose should have no 


resistance and no self-induction.” 

It is as difficult to find fault with Mr. Mordey’s 
proposition as it is to agree with it, and at the moment 
we are prepared to do neither. Those who have failed 
in running coreless, but succeeded in running cored 
machines in parallel, are ready to declare that self- 
induction has been their salvation. Mr. Mordey, on 
the other hand, who has succeeded with a coreless 
machine assumed to have little self-induction unhesi- 


— 


_ Self-induction got the machines into step and prevented 


matter. All Mr. Mordey’s arguments are characterised | | 


why is not quite clear. It is probable that the tests 
are not yet finished, and that we shall soon have the 
-indicator diagrams given by the engines, when the | 


Wo require the fullest data on all points. 


: Kintner the guileless Dr. Paget Higgs? People on, 


— ——ç— — 


success. Thesame affirmation would doubtless be made 
by others we know who have had coreless machines 
working in parallel. Asa matter of fact, it is not at all 
clear why one pair of machines should work in parallel! 
and another should not. Dr. Hopkinson’s theoretical 
prediction was based on the existence of self-induction, 


them from getting out of step. But Dr. Hopkinson : 
did not tell us how little or how much self-induction 
was necessary to control the machines. Alternators 
cannot be made without self-indaction, and Mr. 
Mordey’s proposition is therefore safe; but it must 
be confessed that the evidence is too conflicting : 
as yet for us to come to any final decision on the 


by strong common sense, and his experiments are con- 
clusive on one point, namely, that the Mordey-Victoria : 
alternator works well in parallel, but the exact reason 


generators are running singly and in parallel, the . 
current in the external part of the circuit and those 
flowing simultaneously through the respective machines, 


_ Mr. Mordey deals in the other portions of his paper — 
with such matters as “ Periodicity,” “ Secondary — we n 
E. M. F. of Transformers,” Alternate Current Arcs”: altho 
and “Hysteresis and Eddy Carrents.” He arrives at since: 
the conclusion that a medium periodicity of 100 pr — ‘ke 
second is the best, and finds that his transformer hss, ard 
with this value, a higher efficiency than if higher. or Ps 
lower periodicity is used. He also decides in favour | 
of 50 volts as the difference of potentials for the trans © D, n 
former secondary circuits in small installations and 2 
100 volts in large ones. The paper, from beginning to cities 
end, is of a thoroughly nature, snd 15 his en 
worth the most careful stud. autho 

— pes privat 

UNDER the heading ot Personal Mention,” we rend: : oppos 
the following in the New York Electrical Engineer: Comp 
Mr. C. J. Kintner has associated himself with premi 

Dr. Leonard Paget, of New York, under the firm propr 
name of Paget and Kintner, for the purpose of acting the m 


as chemical, mechanical and electrical experts, and they 
electrical engineers. Dr. Paget is well known both 2 
here and in Europe, as an electrician and chemist, and 
was for several years assistant professor of applied elec- | 
tricity in King’s College, England, and associated with over. 


Prof. Sir Charles Wheatstone. He was also consulting ments 
engineer of the Anglo-American Brush Company, and draw 
Messrs. Siemens Brothers, of London. He is the in- of twe 
ventor of the Macraeon storage battery.” Believing — the fe 
that our contemporary had been misinformed, we have got ne 
made 1 with this result. The Anglo-American. not ay 
Brush Corporation informs us that Dr. Leonard Paget and it 
never, so far as anybody in that company is aware, had n 
held any position there; and Prof. Adams, of King’s men 
College, knows nothing of him in connection with that event: 
place, nor is there such an appointment as Professor, down 
or Assistant Professor, of Applied Electricity, a subject premi 
_ which naturally forms part of Prof. Adams’s own — Ho 
course. Is the person who is associated with Mr. ‘onslan 
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the other side would do well to ascertain this, for the 
latter really was, but too truly, connected with both 
Wheatstone and Siemens. 


_ THOSE gentlemen who on Tuesday evening wended 
their way to the Society of Arts in anticipation of 
hearing read by Mr. James S. Humbird the paper by 
Mr. O. B. Shallenberger on “The Westinghouse 
Alternating System of Central Station Electric Light- 
ing in the United States of America,” met with a great 


disappointment. The paper, which was to have been 


forwarded from America by the author, had not by the 
time announced for its reading reached the secretary, 
and it was indefinitely postponed. A notice was put 


up in the hall to the effect that “owing to an accident : 


the paper could not be read, and there would therefore 
be no meeting.” ) 
went to the Society that evening had travelled long 
distances, and they went away nota little annoyed at 
not. having been previously informed that the paper 
would not be read. What also tended to increase their 
wrath was the fact that the evening was wretchedly 


1 wet, and one gentleman, indeed, on turning away from 


the hall, expressed himself in words more profane than 
sacred. It is, of conrse, to be regretted that the paper 


did not arrive in time for the meeting, but as it had 


been expected hour after hour, no blame can be laid 
upon the Society for the non-announcement ‘before- 
band of its postponement. We have been given to 


understand that on the receipt of the paper it will very 


probably be published in the Society's Journal, so that 
we may eventually have the pleasure of reading it, 
although we shall miss the discussion: It is, however, 
sincerely to be hoped that in fature the Society will 
take energetic steps in order that papers contributed 


from abroad and elsewhere shall be in the secretary's 


hands sufficiently early to prevent 
ments again taking place. 


TI action of the Mayor of New York in choppiag 
down and removing the telegraph and other poles from 


the streets has not been without its effect in other 
cities of the Union. Several towns are advised to follow — 


his example, and, pending the decision of the municipal 
authorities, it has emboldened, in one city at least, a 
private inhabitant to resist the erection of a pole 
opposite his door. The Pleasant Valley Street Railway 

Company were about to raise a pole in front of the 
premises of a large business firm in Pittsburg, the 
proprietors of the establishment objected, and ordered 
the men at work to desist from their operations, but 
they replied that their employers’ orders must be 


followed. The firm finding protest of no avail, sent a 


heavy waggon to occupy the place of the proposed 
excavation, and told the men to clear out or be run 
over. The men cleared, but subsequently reinforce- 
‘ments were brought up, who ordered the firm to with- 
draw ; the response to this came in the shape of a body 
of twenty men sent out by the firm with orders to hold 
the fort, alias waggon, and they held it. The crowd 
got nervous and sent for the police, who, however, do 
hot appear to have found a solution to the difficulty, 
‘and it was likely that a small riot might have ensued 
had not the Chief of the Police ordered a body of thirty 
men to clear the street. The matter in dispute was 
eventually compromised by placing the pole further 
down the street, and opposite, we may presume, the 
premises of a less combative firm. 


How thoroughly and with what impartiality the 
onslaught on the overhead wires was conducted in New 
3 by the remark of the * ot 


— — — — — — 


Some of the members and friends who. 


a in which he said, with a se à 
that they had cut his own private telephone wire. ‘ 
crasade has, at all events, created a “boom” for the 
conduit and underground cable companies. — 


ANOTHER proof has been forthcoming ter khe . 
necessity of every tramcar being provided with 
motive power independent of any extraneous connec- 
tions in an accident which lately befel the Electric 
Motor Company's service at Omaha. Lightuing struck 


the wires supplying current to the cars, proceeded 


thence to the dynamo shed where it considerably 
injured two machines, and finally put a stop to all 
motive power, leaving three trains “dead” on the 
track. 


the reading bis before the Insti- 
tution of Electrical Engineers last week, Mr. Mordey, 
the next morning, invited a number of gentlemen 
to witness the experiments which he touched upon in 
his masterly lecture. The throwing in of an alternator 
in parallel with another when the phases coincided, 
und the working of one as generator and the other as 
motor were watched with the greatest interest, and Mr. 


Mordey was warmly congratulated upon his highly 


instructive and practical experiments. Sir William 
Thomson was evidently much pleased with the results 
shown, for had he not before him an alternating carrent 
motor doing work to the extent of 25 H. P. or more? . 
Not long ago we suggested in an article upon this sub- 
ject, that probably the solution of the problem of pro: 
ducing a marketable alternating current motor would 


de found in an entirely different direction to that 


which Tesla and others were following, bat we were 
scarcely prepared to have our words verified in the 
of a few weeks. It will be interesting to know 


what effect Mr. Mordey’s paper and experiments will 


have upon such firms as Mesars. Siemens, Ganz & Co., 
and Westinghouse. Probably revelations will be 
brought to light of work successfally done which had 
purposely been kept in the background for several 
years past. 

- OUR American cousins, who are generally 3 
to be far ahead of us in the matters of central station 
lighting and electrical transmission of power, have just 
taken a step in order to secure efficiency and safety in 
the putting up of installations. This action concerns 
the licencing of those electric light. employés who have 
to put up installations and attend to the machinery. 
The idea was suggested something over a year ago, and 
the New England Electric Exchange, of Boston, has: 
now put the plan into practical effect, a board of — 
electricians having been selected by the exchange to 
examine candidates, who are divided into five classes. 
The examiners meet every fortnight for the purpose of 
issuing licences to aspirants to fame, and we learn that 
thus far the plan has met with the utmost success and 


is being rapidly spread through the New England 


A NEW trade has sprang up in America called “ Elec- 
trical Plumbing.” The qualifications for this business 


‘do not consist, as one might suppose, essentially in 


doing good and honest work, but more in the power of 
being able to resist the deadly atmosphere to be found 
in underground manholes connected with the conduit 
system of placing wires. There is now plenty of work 
for competent men to do, but no operative need apply 
unless he can successfully contend against malaria, 
coal gas, sewer gas, and explosions, — to mention 
loose high tension currents. 
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DESORIPTION OF MSS. CROMPTON AND COMPANY'S 
(LIMITED) EXHIBITS. 
MEssRs. CROMPTON AND COMPANY, LIMITED, are 


| lighting by electricity over one-quarter of the Palais 


Machines, and adjacent side, top, and bottom 
eries and end vestibule in the English, American, 
rench, and Belgian sections, by means of the follow- 


ing plant. :— 
Arc Lamps. 
4.—24 Crompton D. D. (double differential) arc qe 
of 8,000 candle-power, taking 25 ampéres and 50 volts 


each, all arranged in one series. These lamps are of 
the double carbon type, the positive being 20 and the 


negative 30 millimetres diameter. The duration of 
ligh is 12 hours. SR 
The lamps are suspended in four rows of five and 


one of four from the girders of the roof of the Palais 
des Machines, at a height of 50 feet above the ground. 
ground glass, 2 feet in diameter. 
The length of the circuit is about 1,000 yards. 
. The conductor is a cable of seven strands of 17 
vers of pure India- ru À one layer of cotton, 
ded b of a special 
e ps are suspen y means a 
arrangement similar to that introduced some years ago 
at the Mansion House, London. A counterweight is 
made up to take up all the slack of the cable by being 
carried on double pullies on the principle of double 
purchase gear, the conductors themselves, which are of 
＋ 1.5 make of flexible wire by Messrs. W. T. Glover 
Co., forming the suspending wires of the lamps. 
The flexible wire is composed of 98 strands of 26 
B. W. d. wire, the insulation being similar to that of the 
main cable but somewhat thicker; some linen wraps 
are inserted between the rubber and outer braiding, 
with the view of increasing the tensile strain and 
relieving the strain on the copper conductor. 
ice longe of 16 duretion of lighting, snl’ 
arc ps o ours on o ting, an | 
carbons 13 mm. diameter. 
The lamps are arranged in four circuits of 18 lamps 
each, each circuit compris 
in series; also one circuit of seven lamps comprising 
three pen two of three lamps in series and one 
of one in series with a resistance equivalent to two 


others. 18 of these lamps are distributed in the top 


and 61 in the bottom galleries. The globes used are. of 


ground glass. 
The main conductors, in each circuit, are of 19 stran 
of 16 B.W.G. wire insulated in the same manner as 
those of the large circuit ; the branches for each set of 


lamps are of seven strands of 18 B.W.G. wire, also in- 


‘ulated in a similar manner. Each branch is protected 
‘at each end by a fusible cut-out. . | 


All the top gallery lamps are made to lower by means 


of a simple cord and pulley arrangement; the lower 
ns À lamps are fixed to the ceiling. 

c.—Four sets of 41 (= 164) 16-candle-power Edison- 
Swan glow lamps, mounted on four pillar-electroliers 
placed one on each side at the bases of the two staircases 
leading from the vestibule to the top galleries. 

These lamps are arranged 
each placed two in series. Volts, 107; ampéres, 0-55. 


Dynamos. 


d. —Four 220 volts x 100 ampères compound 


machines. Revolutions per minute : 1,000. 
e.—Two 1,280 volts x 25 ampéres. Revolutions per 
minute : 1,200. 

In actual working three out of the four low tension 
and one out of the two high tension dynamos are used, 
the fourth low tension and the second high tension 
being kept as a reserve. 


Steam Engines. | 
It was intended to use Willans and Robinson’s direct 


— — 


— — 


six parallels of 3 lamps 


in two circuits of 82 2 É 


driving engines, but these could not be obtained owing 


to these makers’ factory having been burnt down. 
The engines used are three Westinghouse | 

acting single engines of 100 H.P. actual each, wo 

at 10 kilogs. pressure (150 lbs. per square inch), 


driving the dynamos by belting. 


The central engine drives two of the 22 unit dynamee, 
and each outside engine drives one 22 and one 32 uni 
dynamo, so that the central and one of the outside 


engines are always working, the other outside set stand. | 


ing by as a reserve in case of necessity. 
Boilers. 


Four boilers of the inexplosible tubular type, and 


connected together, supply e steam. 1 
They are situate in the Syndicate of Electricity build. 

ing, outside the Palais des Machines. ; 
boiler can be isolated from the battery by 
means of a stop valve, and the largest of the set is 


sufficient for the working of the plant. 


They are as follows :— 
De Nayer, 
Lacroix, 


Roser 
Terme & Deharbes, ” 


Or a total of 4,400 kilos. of steam per hour 


_ Steam.—The steam pipes are carried, principally 
underground, for a distance of about 600 feet. ra 


diameter, 6 inches, fitted with steam expansion joints 
and steam separator and trap. „ 


Exhausi.—The exhaust is carried into the large 


exhaust pipe of the British Section, inside the Palais. 
The switchboard contains suitable plug-boards for 


coupling the dynamos in any desired manner, and 
switches for controlling the erent circuits and for 
inserting current-measuring instruments. 
The switches are of Crom 
— of a brush built up of fine stencil copper, which 
orms 


an exceptionally good surface contact with the 


solid copper pillars. 
Suitable resistance boxes are inserted in series, with 
the shunt coils of each of the 22 unit dynamos, and are 
used for the purpose of controlling the E. M. F. of the 
same. 
All the mechanical and electrical plant is situate 
inside the Palais des Machines, Messrs. Crompton & 
Co.’s (Limited) stand measuring 16 feet by 23 feet, and 
occupying, therefore, a surface of not more Fav 6% 
square feet. 


ON RECALESCENCE IN STEEL, AND ITS 


RELATION TO EXPANSION, MAGNETIS4- 
TION AND HARDENING. | 


By ELIHU THOMSON. 


— 


WE are indebted to the courtesy of the editors of the 


New York Electrical World for an advance proof of 
Prof. Thomson’s interesting paper. 


] 
The curious property of recalescence of steel observed 


when this metal is cooling, and the reverse effect of 
critical temperature during heating, has been e 


by Dr. J. Hopkinson, and I have recorded my own 


observations of this property in a recent note.“ 
property is found not only to bear a distinct relation © 
magnetisability of steel but also gives rise to cri 


points in the expansibility during heating, and is 


apparently closely related to the phenomenon 

chilling of steel by sudden cooling. | 
The property of recalescence, pointed out by Prof. 

Barrett, can be readily observed in a simple way by 


— 


* See the Flectrical World, April 27th, 1889. 
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taking a piece of steel wire of, say, jth or nds in. 


diameter, and heating it, or a section of it at one end, 
or in any of the length, to a bright red heat. Now 


examine closely the cooling in a moderate light or in a 


dark place. At about a low red a re-heating will be 
observed which will begin at that part which first 
reaches the critical point of temperature and will pro- 
ceed along gradually so as to traverse the part which 
portion is often seen as a 

band of slightly brighter red on the duller red 

of the rest of the bar. On heating the bar, also, a close 


. inspection of the increase of temperature, as indicated 


by the red, luminous surface, shows a moving band 


rather sharply marked from the cooler portion, and 
showing a pointof absorption of heat or cooling instead 


of increase of temperature, as in the former case. 
The blow-pipe 
but the same effects are obtained by a heating current 


ck electricity sent through the bar. There is then a 


point, when reac u coo there is a giving 
out of heat which raises the temp of the bar ; 
and, when a similar point is reached on heating, a quick 
absorption or rendering latent of heat energy takes 

which absorp 


Another remarkable fact is that this critical tempera- 
ture appears to differ in different. steels, being higher 
in some than in others. I find this to be the case with 
specimens I have used, my attention having been directed 
to this fact by Mr. Robert Shand, who assisted in the 
observations. 
My observations of these steels have not gone far 
enough to determine whether the range of rehea 


| and cooling during. heating measured in degrees of 


it does. Neither have I be 


whether the temperature of critical effect is related 


to the carbon percentage of the steel, but there ng 
to be suggested some such relation, and the possibility, 
perhaps, of no 
re iron does not exhibit the pheno- 
menon, so far as I have been able to detect. The 
temperature of recalescence has been shown to be 


that at which magnetisability is regained, or, at least, . 
erg the property of magnetism is being rapidly 


* To test the question of its relation to expansion by 
liscover whether the re-heating during 
coolingand thé critical absorption of heat during heating 


affected the dimensions of the bar as would extraneous 
heating or cooling, I constructed an ordinary bar pyro- 
meter, having the wire or bar of steel fixed at one end, 


and having attached to the other a lever serving to 


magnify the movement of the free end three hundred 
times by moving pointer on a dial. The wire was 
gradually heated by the passage of an electric current 


ok practical constancy, and allowed to cool by cutting 


off the current. Arrangements were also made to test 
the magnetic power simultaneously. : 
The results were very striking. During heating and 
expansion the needle moved steadily 1b to a certain 
point, when it stopped, retrogressed on the dial a con- 
siderable space, stopped again, and then took up its 
forward motion of expansion, which progressed steadily 
again during continued increase of heating by the 
current. During cooling after removal of the current, 
the needle or index steadily ressed until it had 
got beyond the critical point of heating, when it suddenly 
stopped and briskly moved forward through a greater 
space than before, and stopped in to resume its 
retrogression during continued cooling. Oscillating the 
temperature around the zone of recalescence by taking 
off and putting on current at short intervals seemed 
gradually to lessen the range of reversals of movement 
which could be produced, but on allowing the tempera- 
ture to depart considerably from the critical tempera- 
ture the property was recovered. Iron gave no such 
results. The resumption of magnetic qualities accorded 
With the temperature of recalescence or re-expansion 
during loss of heat. je 


— 


it into water to chill it. It was found that f 


the steel, though 
— — epee could be bent and filed and was very 


me is sufficient for the experiment, 
tion actually cools the bar appa- 


_ ‘tently, not simply checking the heating. 


the carbon from the temperature 


result, and the | 
though it would require an extended exaniifätion’to 
settle this point. Another interesting question would 


* 


and thermal 
suspicion that the 


The close relation between the 
effects served to give rise to. the 


hardening and tempering effects might also be related. 


Experiments were made by h a bar and pl 


steel 


at or above the temperature of recalescence 


would chill and become glass-hard and brittle, and that 
if plunged into water just after the recalescence bad 


been ] ndth below that 


ing. 

Here, then, is a means for and p | 
hardening by plunging the steel into fluid at a 
temperature just below that of recalescence. -May not 
this latter property serve as an excellent indicator in 
the working of steel, as it is easily observable by the 
eye? If the cooling was allowed to go considerably 
below that of. recalescence, and the steel: was:thon 
quickly cooled, it became very 
others have been in the habit of cooling steel to redness 
just visible in the dark, and then chilling in the water 
for rendering the steel soft and easily cut and filed. 

It may be mentioned that although no exact measure- 
ments were possible, the coincidences above pointed out 
are certainly significant and striking. The total re- 


expansion during loss of heat is estimated ap - 
_ mately at syvvth of the length of the bar, A the 


estimate is subject to error. | | 
The phenomena seem to indicate the possibility of 


a molecular re-arrangement occurring at the critical 


temperature, in some way connected with the 


of the small amount of carbon of the steel. . On heating 


to this temperature there appears to begin a molecular 
disturbance requiring energy, which energy is abstracted 


from the store of heat in the bar, even lowering the 
temperature. This disappearance of heat 


uires, con- 
sequently, a higher tem to initiate the ge 
manner, on cooling à heated bar, a lowering of tem- 
perature to begin the recalescence is required below 
that which — its continuante when begun, and 
the energy before absorbed is now returned. >: 
The specific heat of steel is critical at two points, 
therefore, viz., the temperature at which begins the 
evolution of sensible heat, called recalescence, ahd the 
temperature at which, during — the absorption 
— the sensible heat, or decalescence, if I may so term 
A few other wires of metals and alloys 8 


perty seems to be 


be at what percentage of carbon in iron the 


makes its appearance and what is the effect of con- 


- tinued increase of the carbon? It would also be of 


interest to determine the effects which allied metals, 


such as nickel, cobalt, manganese, and admixtures of 


these with steel, as well as steels with other admixtures, 

such as 8 silicon, &c., which have marked in- 

fluence on 

produce. 
Whether cast iron exhibits the pro in question 

is not known to me, pressing work of other character 


preventing a continuance of these experiments, for 


the present at least. | 
Lynn, Mass., May 9th, 1889. 


HIGH v. LOW TENSION CURRENTS. 


DURING the past six years it is estimated that the high 


tension currents-used in several systems of arc lighting 


have caused the death of some two hundred persons. 
The victims were not confined to the employés of the 
electric lighting companies, but, in many: instances, 
people unconnected with the electrical trade, and con- 
sequently unsuspicious of danger, have been instantly 


killed by an accidental contact with a wire ‘carrying a 


soft: Blacksmiths and 


e general character of the metal, would 


| 
— — varies — but presumably 
able to determine | 
| 


_ majori 


destroyed. | 
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current of high intensity. One poor fellow, while 
standing on a damp floor, anintentionally touched or 
ran against an apparently harmless telephone wire and 
dropped down lifeless, no one being aware until this 


not surprise electrical engineers to be told that the 
of this latter class of accident have been 
caused by those systems of arc lighting having dynamo 
machines constracted with “open circuit armatures,” 
which produce intermittent, and, therefore, dangerous 
currents. In New York City alone, from December, 
1886, to August, 1888, eleven lives have been sacrificed, 
while within the same period quite a number of persons, 
perhaps as many again, have been killed by high ten- 
sion circuits in Brooklyn, Hoboken, and Jersey City. 
This wholesale slaughter, for the most part preventable, 
aroused the indignation of the public and the press. 
All kinds of suggestions were made for the abatement 
of the evil, some clamouring for the removal of all 
overhead wires and the substitution of underground 
circuits, and others advocating the abolition of the 
employment of high tension currents, and a return to 
the use of low voltage. 

It is not at all certain that b the wires will 
lessen the to be — ed from arc light 
circuits, when the number of lamps in series becomes 
excessive, because in Chicago, where the lines are run 
in underground conduits, six or seven deaths have 
occurred from arc lights. The general public will reap 
some benefit from the separation of the electric lighting 
circuits from those employed for telegraphic or tele- 
— and the 

ppened to an official of the telephone exchange in 

Parkersburgh, W. Va.,, would be entirely prevented. 

The man was re a fallen telephone below 


and on the same pole was a lead from a Westinghouse 


650-light machine, working at a potential of 1,000 volts, 
with a splice in this lead close to the pole which had 
never been insulated ; the current from the machine 


being turned on, caught him at the top of the pole and 
ed him into insensibility, and he hung senseless 


forty: feet above the roadway. Being rescued and 
brought down, although not fatally injured, as it proved, 
he was very seriously hurt, his whole nervous system 
broken up, and his right arm burned to the bone. All 
the muscles burned crisp, and the right hand was badly 


charred where he held the wire in his hand. The line 


he b 
rest 
and the annunciator on the 


eld in his right hand, and the arm above the elbow 


board at the exchange 
Should the proposition to return entirely to the 


employment of low tension currents be enforced, the 


price to be paid by the users would infallibly be in- 
creased, and outlying districts, where the customers 
would be somewhat scattered, most likely be entirely 
deprived of a supply. 

m the result of experiments made at the Edison 


Laboratory at Orange (marked dog No. 5 in the list of 
experiments we give farther on), in which a relay was 


connected. across the circuit to take the extra current, 
it may be inferred that arc lighting can be made com- 


paratively safe, the dog being unhurt when the circuit 


was closed through him at a potential of 1,420 volts 
from a continuous current dynamo. | 


No means, however, have yet been devised—or, at all 


events, practically tested and proven—by which the 


danger lurking in an alternating current circuit can be 
guarded against or eliminated, and as the physical effect 
of an alternating current on the nerves is infinitely 
more powerful than a continuous one at the same 
pressure, and also as the strain on the insulation of the 
wires is so great, there is often sufficient leakage to kill 
or seriously cripple any one inadvertently touching 


the lead, it is essential that the utmost precautions 


should be taken to ensure moderate safety. 


A controversy has arisen in New York between the | 


exponents of the low and the high tension—or, rather, 
high tension alternating ‘current—systems, the latter 
championed by Mr. George Westinghouse, jun., culmi- 


— 


— 


disaster occurred that the telephone wire was in 
contact with a faulty Brush arc lamp circuit. It will 


ce of such an accident as 


ed"“against the telephone wire, which was melted, 


matter has been forgotten. 


À 


nating in a proposal by the supporter of the low: 


tension and continuous current systems to test the 
matter finally, as to the relative danger to life from 
the two continuous and alternating, by fighting a 


kind of electrical duel : The representative of each . 


party to take through his body the species of current 
they respectively advocate, the] to be gradually 
increased, and the verdict to be given against the 
man who first cries, ‘“ Hold, enough!” It is need- 
less to remark that this challenge has not been acce 
nor has a second challenge more recently sent out 
yet taken up. | 

The New York State authorities, in the meanwhile, 
have practically demonstrated their opinion on the 
subject by ordering three Westinghouse alternating 
current dynamos built for electric lighting, the current 
from which machines they intend to use in 
out the new law relating to State executions. ese 
are the very type of d o producing the current 
pronounced by Mr. 
„ harmless.” One well-known gentleman of the name 
of Smith, or perhaps we ought to say, a gentleman of 
the well known name of Smith, whose reputation for 
veracity must be unimpeachable, has that he has 
received this current at 1,000 volts pressure on several 


occasions without any inconvenience to himself. May 


we be allowed to hint, on behalf of experimental 
science, that he should place his living body at the 
disposal of physiological specialists, who having such 
an evidently current-proof subject to deal with, would, 
doubtless, elicit much fresh information concerning the 
action and effect produced on the human frame and 
tissues by currents of various intensities. The know- 


_ ledge thus gained would lead to the discovery of some 


method whereby high potentials and alternating cur- 
rents could be used without detriment to life or limb. 


Mr. Smith would acquire some kudos for his self sacri- 
_ fice, and a recompense, in a worldly sense, would be 


forthcoming in the enormous sale attendant on the pro- 
duction of his experiences in book form. 

The controversy originated from a letter pes 
in the New York Evening Post on June 5th year, 
written by Mr. Harold P. Brown, whose name has fre- 
quently figured in the ELECTRICAL REVIEW, and 


whose pamphlet we mentioned in our last issue, epito- 


mised as follows :—The number of deaths from acci- 
dental contact with wires carrying intense currents, 


cause after each such disaster a clamour to be raised in. 


thé newspapers for the entombment of all wires in 
underground receptacles, while the. electricians con- 


nected with the system at fault hold their peace, or 


throw the blame on the telephone wires, until the 
the wires would 
not remedy the trouble, though it would largely 
diminish the risk, but that the enforcement of a few 
common sense regulations would make it almost 
im ble to kill a man from an arc light current. 
Unless electricians take prompt measures to make their 
business safe, some terrible accident will cause the 
adoption of laws to regulate electric lighting, which, 
being framed by their enemies, will cripple or destroy 
their business. Although the facts to be stated may 
offend some of the rations interested in unsafe 
systems, no disin engineer could deny them. 
The continuous current with “low tension,” such as 
used by the Edison Com per for incandescent lighting, 
is well known to be „ far as life risk is 
concerned. A popular impression has arisen from this, 
that all incandescent systems are safe and only arc 
systems dangerous. Low tension alone is not the 


cause of its safety, but the steady quality of its current 


delivery. A high tension current if unbroken and con- 
tinuous may be perfectly safe if properly operated, 
while a current of lower tension, but wavy or pulsating 
is always dangerous. When these pulsations rise in 
speed and intensity the danger increases, until the 
climax is reached in what is called “alternating 
current,” in which impulses are given, first in one 
direction and then in the other, several thousand times 


a minute. At each reversal there is a shock, and these 
continued in rapid succession are fatal, while a single 
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Experiments with Death-Ourrents by Messrs. BROWN and KENNBLLY and Dr. PETERSON at the Edison i 
| Laboratory and at Columbia College. 


| Weight in Pounds. | Resistance in Ohms, Character of Current. Voltage. Daration of Contaet. Result. 
Dog No. 1 10 7,500 Continuous. 800 2 seconds. | Death. 
» = 8 20 8,500 Alternating. 800 > | à 
» 8 — 6,000 Continuous. 1,000 Instantaneous. 
5 11,000 Alternating. 800 34 seconds. ei 
. 1,000, 1.100 6 instantaneous 
5 50 6,000 Continuous. 1,200, 1,000 shocks, the lat ( Unhurt. 
1,300 34 seconde. 
56 8,600 Alternating. 870 98 Death. 
„ „ 9 59 5,000 260 à 
76 15,000 830 
» » 11 61 14,000 ry) 372 5 
Experiments conducted by Mr. KENNELLY at Kdison Laboratory, 
. No. 14 21) |  Altermating. | 206 seconds. Death. 
35 15 — eee | 90 176 15 | „„ 
de 8984 178 15 pa 
2 m | 20000 100 „ Unhurt 
„ „ 33 121 4,000 500 80 
„ 10. 9.700 ” 517 1 „„ 
5 Experiments conducted before the Committee of the Medico-Legal Society at the Edison Labbratorn, 
December 5th, 1888, by Mr. H. P. BROWN. 
Horse. 1 11.o0 Alternating. | 700 28 Seconds. 
Calf .. 145 1,800 | 750 5 » 


steady impulse of the same intensity would do little 


Two of the leading arc lighting systems have dynamo- 
electric generators provided with what are known as 
“open circuit armatures ” producing a pulsating current. 
Nearly all the deaths have been caused by this kind of 
Current. These “open circuit armature ” systems were 

pioneers in electric lighting, but as “closed circuit 
armature ” generators are made now that give the same 
amount of current and electromotive force, with a much 
less expenditure of power, there is no valid reason for 
the existence of the old type. Not that the “steady” 
current is always safe, or the “pulsating” current 
always unsafe, for any current with pressure sufficient 
for more than 50 arc lamps in series is dangerous and 
should be prohibited, while the pulsating current, if its 
circuit is kept thoroughly insulated and carefull 
~ watched and tested day by day, may run for years with 
no casualty ; but the fact remains that the “steady ” 
current has had but a few victims compared with the 
scores killed and maimed by the —, current. 
And even these few were responsible for their fate, since 
all were employés, and should have known better. Some 
of them tried to disconnect apparatus through which 
they knew the current was flowing, while the others 
received the full current while trying to repair broken 
wires, which were known to be charged. The persons 


killed by the pulsating system, have more often than 


not, been in no way responsible for the accidents that 

caused their death. 
If the circuit carrying the “ pulsating” current be 
y insulated at all times, no. accident is — 
9 


perfectly ii 
to occur, but if by any means a “ground” is form 


are insulated, but some only use 
“ underwriter’s wire,” which, during wet weather, has 
practically no insulation at all. It is unfitted for out- 


door work, and among electric lighting men goes by the 


appropriate name of undertuker's wire. 55 
en with the most careful testing for grounds 


before starting the dynamos there is no surety that, 


during the run, some telegraph wire may not drop 
upon the circuits, cut away the insulation, Je ts 


2 for the unwary who may be miles away from 
a 

In the lower of the city the electric light circuits 
are in a shamefal condition, the lines have been cut 
and patched until fall of joints, from which the tape 
flatters ; the insulation is entirely worn off in placer, 
and few circuits are fit to run with safety for a single 
hour. They cross and recross the structures of the 
elevated roads, they sag and sway in loose loops, and are 
intersected at all levels by telephone and telegraph . 
wires; on some of these circuits two or more dynamos . 
are run in series. 

The Board of Electrical Control should condemn 
these lines, the underwriters should also give an eye 
to them, as they are constant menace to property as 


Well as life. 


But if influence prevents the wires from being re- 
placed, certain precautions should be enforced. All 
the deaths due to arc lighting, as far as reported, have 
been through the victim breaking the circuit and 
placing hiniself in the break to receive the futal “ extra 
currents” thus caused, or by making a “ ground” con- 


nection with a circuit on which there was another 


“ground.” Both these dangers can be avoided by 
anyone who touches the wire and a “ground” will simple apparatus. oe 
receive a portion of the current ; if he happens to be A portion of the fatal accidents could be 


near the other “ ground ” he receives but a small shock, 
but if there are a number of lamps between him and 
the other connection the shock may be fatal. The 
reply will be made that all wires used in this couutry 


avoided by placing a voltameter, or a circuit of very 
high resistance, across the poles of the dynamo: on the 
opening of the circuit externally the “extra current” - 
would mostly flow through this by-pass. If every arc 
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ded with a wire of very 


the circuits are there is a menace to all who 

walk the stroets, use. à telephone, or touch a wire. To 

make matters worse several companies, who have more 

regard for the almighty dollar than for the safety of the 

__ public, have ado the “alternating” current for 
descent 

If the current is us, then the 


dangero 
„ can be described by no adjective less 
forcible than damnable. To produce fatal results with 


There must be a “ground” on the circuit, a 
Eee must touch the circuit at some distance from the 
groun 


da” and must at the same instant be in con- 


current produces 
the two parallel wires, always cluse togeth 
or by 1 at an point when standing 
on @ damp p Although the primary current is not 
brought into a house, still there is only a layer of cotton 
or silk between the “ primary” and “secondary” cur- 
rents, which may easily break down from various 
causes, and let the dangerous current flow to each lamp. 
The only excuse for the use of the “alternating cur- 
rent” of high potential is the small diture on 
copper in the leads, but this should not be permitted 
where life is at stake. The writer concludes, that 
following the example of Chicago, the Board of Elec- 
trical Control should forbid the use of the fatal alter- 
nating current, and legislatures, city councils, and life 
insurance — 57 should see to it that stringent laws 
and regulations be passed to prevent this wholesale risk 
to human life; that placing the system underground 
would only intensify the danger in houses, while its 
use with underwriter’s wire is as us as a burn- 
ing candle in a powder factory 
_mends the adoption of the following rules for enforced 


Rules for Station Lighting. 

Not more than 50 arc lights on one circuit, unless 
said circuit is used exclusively for street lamps mounted 
on wooden poles, then not to exceed 606. 
All circuits to have waterproof insulation of not less 
than ve. megohm per 100 volts. Any circuit falling 
below must not be used until restored... 
No arc light dynamo to be used unless provided with 


some device across its terminals to provide a path for 


the extra current on opening the external circuit. 
No arc light dynamo to be used unless provided with 
means. for automatically stopping the. production of 
current the instant a ground connection is made upon 
1 10 o ligh d shall be operated | 
o arc t dynamo | 0 unless 
vided with means for automatically breaking or short. 
. Cirouiting the field circuit the instant the external cir- 


cuit is broken, in order to prevent a current from being 


bnilt up by the broken circuit ends falling upon some 
conductor. | 


No al current with a higher electromotive 
force than 300 volts shall be used. | 


This letter was read before the Board of Electrical 
Control, and invitations were sent out to the various 
electric lighting companies to appear before the Board 
for discussion of the subject. None of the statements 
set forth regarding arc lighting were 1 but 

ie companies 


in their 
system from the 


‘threatened investigation. The Vice-President of the. 


W house Electric Company stated in a letter that 
“the effect of the alternating currents (upon animal 


life) is immensely less, both as to burning and possible 


leg. The results proved that an alternating 
current three contingencies must usually 


„ and finally recom- 


death, than the direct current of the same volume and 


pressure. | 
As argament could be of no avail against 
whose commercial interests led them to take 1 


160 volts was instantly fatal; and that a : 
current, with no appli to eliminate the extra 
produced instant at 800 10 1,000 volts, while, when 
the precaution was taken to t the extra current 
passing through the dog, s0 an 
continuous current was uced 


an absolutely | 
at a pressure of 1, 
volts, the dog was uninjured after its application for 2} 


More ents were conducted under the auspices | 
of the vivisectionist offices of the Board of Health, and 
Prof. Thomson, with Dr. Moses, invited to attend, but 
curren each case ; 
Was wn up an 
numerous — men and electrical engineers; the 
RI in the table Nos. 11, 
and 13. No. 13 was not killed by a five seconds’ 
application of the current at 220 volts, but was rendered 
helpless while the current was on; the current was 
again applied for 30 seconds, when death intervened ; 
the resistance after death was found to have fallen to 
2,800 ohms. The medical men also seemed to think 
that a dog had a higher vitality than a man, but we feel 
disposed to doubt this assertion, when the vitality refers 
to a nervous vitality. 
Further ng took place between the rival parties, 
which resulted in Mr. Van de Weyde reading a paper 
before the National Electric Light Associ ation on behalf 
of the alternating system. This was replied to on the 
other side by Mr. A. E. Kennelly, who brought out 
another batch of experiments (see tables). ; 
- Governor Cornell wrote to the Mayor of New York 
urging him to take steps to prohibit the use of high 
tension currents of every kind, and not satisfied with 
the answer he received, again communicated with 
Mayor Hewitt, sending him a list of persons slaughtered 


during his term of office, and winding op by 288 
are of respon- 


that the mayor cannot escape his just 


sibility for the frightful array of casualties which has 
resulted from high tension current during his term of 
office. Had he set himself resolutely to suppress the 
terrible dangers which everywhere menace your con- 
stituents, it is more than likely that the electric light 
companies would have 12 avoided the extreme 
high tension circuits ; 
invited their bold defiance of safety, and the commu- 
nity have become familiar with a succession of electric 
light horrors, making it now all the more difficult to 
a public attention to an adequate measure of 
ef.” | 
We may conclude from the do-nothing policy of the 


mayor during the remainder of his term, that he paid 


very little attention to the appeal, or to the resolutions 
passed by the Board of Electrical Control, of which he 
was a member. 

The question was raised by the supporters of the 
alternating current systems, that as the heaviest dog 
killed weighed only 91 lbs., the result could not be 
de as a criterion for the effect upon a human being. 
e determination of the best method of executing 


ut that his indifference had 


| 
| 
620 — 
ht dynamo were also provii 
high through an apparatus to 
shut off the production of current the instant a se nd 0 
ground occurred, no death could be caused except | | 
by gross carelessness. With these precautions even the of the ignorance of the public upon technical matters, 
pulsating current might be rendered fairly safe, but as and feeling that his reputation was at 
stake, Mr. Harold P. wn considered it incumbent 
on him to substantiate his position by a series of prac- 
| tical demonstrations that could. be understood by the. | 
general public ; and in applying to Mr. Edison for the 
| loan of some apparatus wherewith to carry out his ex- 
periments, that gentleman placed at his disposal his 
private laboratory. The experiments were made upon 
logs. the contacts being secured to the hind and a fore- 
current at 
A pulsating 
nection witl 1e ground nimseif. ne “ alle 
seconds. 
At another demonstration at Columbia College the 
proceedings were stopped by the Society for Prevention 
of —4 ny Animals, not, however, before it had been 
| on ig an alternating current of 300 volts was 
| | currents, | | arguments 
+ ci such men as Prof. Morton, Messrs. Slattery, 
T. C. Smith, 8. C. Peek, and others were somewhat 
contradictory, but they were una 
endeavours to shield the alte 
| | 
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criminals by electricity, under the Law coming into 
ration on January Ist, 1889, having been referred + 
committee of the Medico-Legal Society, the 
rtunity presented itself of proving the absurdity 
tbe weight theory, soa further demonstration was 
arranged to take place at the Edison laboratory, and 
invitations were sent to the committee and to the Hon. 


Elbridge T. „ the author of the electrical 


execution law. e result of the experiments on 


m horse and two calves will be found in the accom- 


panying table. The committee were so satisfied with 
the death-dealing properties of the alternating current, 
that at the society’s meeting, on December 12th, the 
committee’s report, recommending the use of alternat- 
ing currents the State executions, was adopted 
unanimously. 

The upshot of the prolonged controversy has been 
to procure the rival systems almost gratuitous advertise- 
ment, and to prove beyond gainsay the deadly nature 
of alternating currents. The published facts may have 
stimulated Mayor Grant to adopt his extreme measures 
in regard to the overhead circuits, and thus to bring 
the electric lighting companies more under municipal 
control, but we do not believe with Mr. Brown that the 
use of alternating currents of high potential will ever 


be prohibited, and we cannot think that Mr. Edison 


will refrain from using the Zipernowsky system should 
it be to his interest commercially to do so. 


LIGHTNING CONDUCTORS. 
By 8. ALFRED VARLEY. 


(Continued from page 608.) 


IN the immediately preceding portion of this article 
it has been pointed out that the metal plates employed 
in the “ impulsive ” rush ment do not in any true 
sense represent either the clouds or the surface of the 


earth, both of which are electrolytic conductors of im- 


perfect continuity. It has been further suggested that 


what was observed arose from a balancing of conditions, 
of which there is no counterpart in thunder storms. 

I should be curious to know whether Prof. Lodge 
can point out any flaws in the reasoning that has led up 
to the explanation given of the behaviour of the point 
as observed in the impulsive rush experiment. This 
icular experiment has been treated at length, because 
f. Lodge evidently regards it as a most important 
one, and seems mainly to rely upon it to support his 
somewhat unkind, not to say irritating, suggestion that 
“None of the older electricians had ‘any’ notion of the 
real conditions of the problem” before he introduced 
to public notice his now famous experiment of the 
“experimental rush.” He also says in the paper read 
before the Electrical Engineers, that in reference to the 
theoretical and experimental portion of his lectures, 
“Nothing has been set down of which he was not 
absolutely sure.” | 

Electricians who reverence the Faraday theory, and 
look up to it mainly as their guide, can scarcely be ex- 
pected to allow such accusations and statements as the 
above to pass altogether unquestioned ; still I 8 7 

rof. 


wall not give offence by saying it seems to me | 
Lodge's experiments have been put forward in a some- 


What sensational manner, and that matters of importance 
have been overlooked or loosely stated apparently, as it 
appears to me, from an inability to grasp the genius 
and true spirit of electricity. 

For example, Prof. Lodge says in reference to the 
impulsive rush experiment that “ capacity in the 
Leyden jar or its equivalent is essential,” but there is 
not a ghost of a suggestion as to the precise relationship 
and bearing of the capacity referred to, in bringing 
about and explaining the phenomena observed. 

Undoubtedly experiments are more sensational when 
their explanation is left to the imagination, but the 
Province of science is to interpret the miraculous and 
the sensational. 


‘There are other examples out the lectures 
which seem to me to have been (no doubt uninten- 
tionally) glossed over, but there is one remarkable 
statement which I would refer to. In the summary it 
is stated, “In the case of these sudden rushes there is 
no time for a path to be prepared by induction.“ | 

If there be anything one may feel sure of, it is surely 


that a lightning discharge involves a previous accumu- 


"#2 That this otatical harge involves induction through 
. t 0 ves on 
the dielectric separating the + and — charges, and that 
the inductive potential corresponds to, and rises as the 
potential of the statical charge becomes raised. ) 
3. That induction is the antecedent stage or prepara- 
tion of a path for discharge; such discharge, when it 
occurs, passing through the dielectric where the least 
resistance is opposed to induction, and therefore to say 
“ there is na time for a path to be prepared by induc- 
tion conveys a very erroneous im on.“ a 
It is no doubt true that when the dielectric di 
oppositely charged surfaces is a gas having 
in it matter that opposes 
induction than the gas itself, this matter forms stepping 
stones, and becomes arranged in a continuous chain 
when time ie given, and uces a path of less resist- 
ance, so that discharge een the clouds and the 
earth is brought about under such conditions at a lower 
potential than otherwise would occur, but clearly such 
reduction of resistance must be regarded as accidental 
and not as theoretical. | 
I have already stated it was my intention to make 
some remarks on influence machines in connection 
with lightning conductor experiments. I also want to 
say a few words on the Wimshurst machine. * 
Much as I admire this machine, I have no desire to 
flatter Mr. Wimshurst ; the machine can speak for 


itself, and has spoken; but, nevertheless, I must be 


allowed to express the opinion that to those who can 
a a perfect adaptation of means to an end the 
Wimshurst machine is a most beautiful piece of appa- 
ratus. I can well imagine the enthusiasm with which | 
Faraday would have hailed such a fect instrument 
of research and the kind of uses he would probably: 


have put it to. 
pable of realising 


Our scientific schools do not seem ca 
that such machines are a direct scientific outcome, 
having a far-reaching influence infinitely greater than 
almost any amount of hypotheses or indulgence in the 
scientific uses of the imagination. Such machines are 
not produced in three months, and seldom in three 
years. They are usually developed by men who can 
feel scientific truths in advance of verbal utterance, and 
who find they can obtain but little real assistance from 
scientific literature—men at heart truly ambitious not 
for notoriety, but to accomplish work really helpful to 
solid scientific progress. | 

Surely our scientific societies would honour them- 
selves by recognising and honouring producers of 
instruments of research that help to make eras in 
scientific advance, instead of reserving, as they now do, 
their highest honours for those who intelligently record 
what such apparatus placed ready to their hands reveal 
and enable them to see. ale 

Of course I am aware there are other influence 
machines besides the Wimshurst, and I am pleased to 
think that my brother, the late C. F. Varley, designed 
the first machine of the modern type ; no doubt, also, 
there were influence machines before my brother's 
machine was constructed. A search into the records of 
history usually reveals the fact that there are no _ 
which have been wholly untrodden in the past. There 
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is nothing new under the sun, the laws of the universe 
are as old as creation, and the whole of the laws of 
physical science lie hidden in a small mass of matter ; 
all that is necessary is to dig them out, and those who 
design the most perfect instruments for digging out 
these laws are our greatest scientific benefactors. 

All influence machines act on a 
the conditions Nature imposes must be ed, and 
therefore there is almost necessarily more or less of a 
family likeness between them. 

The influence machine may be regarded as an evolu- 

tion of the electrophorus, a very tempting subject to 
write upon, and upon which a good deal could be said 
and wants sa . It is, however, scarcely within the 
province of this article to do.so, and it is assumed the 
general principles and mode of action of influence 
machines which uce electricity from an expendi- 
ture of mechanical force only are known to 
of this journal. 
The great merit of the Wimshurst machine consists 
in the very simple and natural manner in which the 
necessary successive operations which have to be per- 
formed are effected. 

By his device of two glass plates having metal 
carriers or segments mounted on the outer sides of the 
glass plates, very perfect insulation is obtained, and by 
revolving them as he does in opposite directions, the 
carriers as they pass one another in opposite ways charge 
and become themselves charged in succession in the 
simplest conceivable way possible, and the result is to 
accumulate + and — charges to a potential limited 
only by the insulating surfaces of the glass plates and 
the resistance of the atmosphere. | 

I regard the perfecting of the influence machine as 
an electrical advent likely to become the starting point 
of a scientific advance, and I consider Mr. Wimshurst 
has perfected that type of machine, the first of which 


was designed by my late brother. I do not wish to 


seem to suggest further advances will not be made, but 
the next great advance will probably, I think, be an 
altogether new class of machine. | 

In the Wimshurst machine we have an instrument of 
research which may possibly, with advantage to the 
chemist, replace, to a certain extent, the spectroscope, 
and, with reference to atmospheric electricity, I think 
it will be found possible to reproduce, on a somewhat 
miniature scale, most of the phenomena associated with 
thunder storms ; but the genius of these machines, if I 
may venture to say so, must be grasped— 


that this should 
be realised. Its action is more closely allied to that of 
nature than most machines. It produces electricity 
in a simpler, because a more natural way, and it 
possesses, as a consequence, some of the elasticity of 
nature in accommodating itself to conditions. | 
Anyone who has worked much with the frictional 
machine is aware that experiments are absolutely 


untrustworthy unless performed in a perfectly 


atmosphere, and, indeed, from the limited 
capabilities of such apparatus experiments altogether 


fail unless there be very perfect insulation. Now, 


perfect insulation is as important when working with 
the influence machine as it is with frictional apparatus : 
nay, it is more so in many of the experiments, because 


1860 that Thomson was not even aware that Varley had done any- 
mg — matter, and it was quite to our astonishment, and 
Sir William's, that we came across Varley’s patents taken out 
seven years before that time.” The following additional facts 
may, perhaps, be of interest. My late brother exhibited his 
influence machine at, and was awarded the silver medal of the 
Exhibition of 1862, and, if my memory is to be trusted, and I think 
I can trust it in this matter, one of the most active members of 
the clectrical jury who awarded my brother the medal was 
Professor now Sir William Thomson, who was sho 

instrument was capable of doing, and took that enthusiastic 
interest in its working which it is well known he feels for all 
scientific advances. 5 


— — 


the readers 


capital £100,000 and pay them £10,000, they would 


the electricity developed is of a very much higher 


—.— than can practically be obtained from the 
ctional machine. 
In the previous portion of this article it has been 
— 1 sq the influence “per pe in some of the 
tning conductor experiments been speaking on 
their +9 account and influencing the phenomens 


The influence machine works in a dam ä 
and readily charges Leyden batteries under conditions 
where a frictional mechine would fail altogether ; not 
only does it do this, but it charges them to a very much 
ae potential. | | 
ith the ordinary frictional machine it isn 

to connect the amalgam of the cushion with the earth, 
but the elasticity of the Wimshurst machine is such 
that it will work with one of the poles altogether dis- 


connected. 
The higher the potential the greater the leakage ins 
damp atmosphere, and what the machine is doing is 
the atmosphere and producing charged clouds 
in the room where the experiments are being per. 
formed. Under such conditions conductors in a 
buil become exploring wires and collect the elee- 
tricity from the charged air. : 
I believe it would be quite possible with the Wims- 
hurst machine to 


duce such electrical phenomena as were observed and 


recorded by Andrew Crosse. 


The electrical phenomena here alluded to occurred 
during a dense November fog. Mr. Crosse had sus- 
pended across two small valleys 1,600 feet of wire 
insulated on poles fixed to trees, and as the fog swept 
across the valleys,an uninterrupted stream of electrical 
explosions occurred between metal balls attached to the 
exploring wire and earth conductor respectively. . 

e discharges, which were too vivid to look at for 
any length of time, lasted for upwards of five hours, 
dying away at intervals, and recommencing again with 
the opposite electricity with equal violence. | 

| (To be continued.) 
— 
ELECTRIC LIGHTING AT BATE. 


THE movement for introducing the electric light per- 


manently into Bath has not so far met with the degree 
of support which had been anticipated. Ata meeting 
which was held last week with the view of taking 


2 steps in the matter, the Chairman observed that, 


rd to the fact that a resolution in favour of 
the electric light was by the Council without 
dissent and that Mr. Massingham had lighted several 
local places with such undoubted success, he should 
have thought that no difficulty would have been expe- 
rienced in getting the capital required to float the pro- 
posed company subscribed. However, their anticips- 
tions in this respect had not been realised, and it was 
for them to consider what was to be done. Once 
started, the company would, he believed, be a success. 
In the course of a discussion which followed the chair- 
man’s remarks, it was stated that the electric light was 
the one attraction which Bath now needed, and that 
99 out of every 100 of the principal people in the city 
would probably adopt it, though only about one per 
cent. were willing to subscribe to a company. à 
Chivers expressed disappointment at the desertion of 
those who rallied round them during the Jubilee year. 
Many who took a great interest in the enterprise were 


frightened from taking shares owing to the gas mono- 


poly, which undoubtedly | influence. 
In spite of all opposition, however, the electric light 
would not be kept out of Bath. He was one of Mr. 
Massingham’s sureties for carrying out his contrat 
with the pry sey and he had not the slightest er- 
pectation of being called upon to pay £500 for breach 


of contract. Mr. Massingham said that a firm of 


London brokers told him that if they would make the 
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produce actual thunder clouds ons | 
miniature scale in a large building, and also to repro- 


| 

| 

| | 

. “ A primrose by the river brim, D 
A yellow primrose was to him; 
And it was nothing more.” | 
The influence machine is a good deal more than an 

| 

| 
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find the whole of the money for them in a single day. 
But he did not want the company to be a ve 
one, but rather a consumers’ company bent on supply- 


ing electricity at the lowest price. Of their projected 


capital, £25,000, £10,000 was intended for on 
the private lighting contract and £15,000 for the public 

sub- 
ecribed yet, and all that had been subscribed must go 
towards the public lighting contract. Ifthe necessary 
capital was not subscribed he should have to carry out 
the public lighting contract on his own responsibility. 


THE BRITANNIA TELEGRAPH WORKS. 


HELSBY, one of the n Cheshire, lies 
buried in foliage at the foot of a red sandstone cliff, 
which commands a lovely view of the River M 1 
where its banks are as yet unspoilt by the builder or 
the navvy. The stranger is struck with the remarkable 
forwardness and rapidity of growth evident in every 
kind of vegetation here as compared with less favoured 
localities, and the visitor, intent on an inspection of the 
Britannia Telegraph Works, becomes thus somewhat 

that, like the surrounding nature, a 


pan to find tl 
ry employing a hundred and fifty hands, and 


covering an acre of floor var sprung up and 
become an established and flourishing concern, on a 
site which three years since was a green field. Cer- 
tainly, at the first blush its position appears a little 
inco 


facility, cheap transit, good supply of water, and so on 


are considered, it is soon seen the locality 
advantages not to be despised. By means of a line of 


tramrails, not only are the various departments of the 
works connected together, but the whole business is 
put in communication with a railway siding at a v 


ngruous; but when the questions of railway 


short distance, which gives good competitive communi- 


cation with all parts of the country. A telephone 
exchange, and direct telegraphic connection with the 
local post office, afford every provision for the saving 
of time and trouble in the negotiation and receipt of 


orders, as well as their prompt execution and delivery. 


The works consist of a main building of three floors, 
in which most of the important operations are carried 


on, as well as separate buildings for insulator and 


battery making, foundries, offices, engine and boiler 


houses, stores, and g rooms. There are two 


dioilers of 30 H. P. each, and four engines (in all, of 270 


H. P.) are placed at different points, so as to admit of 
each one being run independently for some * * 
duty. One of the engines, with a dynamo housed in a 


separate brick building, afford the means of lighting 


the whole of the premises and precincts. On the 
ground floor of the main building are the cable and 
the cabinet making departments. It is here that one of 
the most important processes is carried on, namely, the 
covering of copper wire with gutta-percha. For this 
operation a special machine has been invented 
and patented by Mr. Crosland Taylor, who has 
given for some years past a great deal of attention 
to the intricate details involved in the construction of 
a perfect machine for this purpose. The same careful 
attention is bestowed upon the preparation of the 
gutta-percha, which is passed through a series of 
machines which cut, pulp, purify, and otherwise pre- 
2 it for the wire covering process. These machines 
ve also been specially designed for the processes, and 
the superior quality of the gutta-percha work ultimately 
turned out is largely due to this careful p 
treatment following on the selection of only the best 
qualities of the raw material. In other departments 
of this section of the factory have been made cables of 
almost every description for the different railway and 
telephone companies. 

In the cabinet department machine tools and improved 
appliances are so employed that large quantities can be 
manufactured expeditiously with the least possible 
demand upon skilled labour and without waste of 


as compared with those in ordinary use. 


“pany 
‘to be. 


of diamagnetic metals, 


material. The first floor of the buildii 
forming the instrument department, also 
equipped with the latest labour saving tools 


and 
— and and a in 
every form may ere seen, · the particular patterns 
adopted by the various companies showing a wonderful 


variety in the minor details of construction. The top 
floor of the large building is devoted to cotton and 

covering machinery and the manufacture of magneto 
call bells. Many of the machines on this floor have 
been — — by the company, and possess features 
which are considered to be important improvements 


It is pleasing to see under what favourable condi- 
tions the people work in the different departments of 
this large concern, room be well supplied 
with pure air and lighted electrically. com- 
fort of the hands is evidently studied by Mr. 
James Taylor and Mr. Crosland lor, the managers 


and chief shareholders in the company, a d 
room being at their service d 


a club established at which their leisure hours — 4 
wi 


be spent in friendly intercourse. In connection 

the club, musical and other entertainments are 

during the winter, and in the summer cricket and other 
out-door amusements. A row of 21 has been 
built along the main road, adjoining the works, with 
bricks made on the spot, the pit from which the clay 
was dug forming an excellent reservoir which gives a2 
constant supply of water by gravitation sufficient for all 
needs. Altogether, the Britannia Telegraph Works 
have a pleasant air of ty and comfort about 
them, and as there is ample room for further develop- 


ment and expansion, we hope the career of the com- 


will be as progressive and profitable as it deserves 
ON THE INTENSITY OF TELEPHONIC 
By M. E. MERCADIER. 


IN a previous communication (see Compiles Rendus, 
Vol. CVLII., p. 737), I gave the curve representing the 
intensity: of the telephonic effects produced in a 
D’Arsonval telephone, with iron diaphragm of variable 
thickness. 
The samé method of observation and the same mode 
of representation have been applied with diaphragms 


Experiments with Aluminium and. Dia- 
phragms.—The accompanying curve [I] (fig. 1) re- 
lating to aluminium is the result of experiments made 
with thirteen diaphragms, the thickness of which varied 
from 0-12 to 2-03 millimetres, all the points obtained 
are shown on the diagram. The curve has the same 
outline as iron, with the exception that the successive 
maxima and minima decrease much more slowly. 

The curve relating to copper [1] (fig. 2 has the same 
form ; it has been ascertained, by of 
copper of thicknesses varying from 0˙9 to 2 milli- 
metres, that the maxima and minima decrease more 


slowly still, so that when receiving into a telephone 


with copper diaphragm articulate sounds or words, the 
intensity of the effects obtained is almost as great with 
a diaphragm 09 millimetres thick as with one 0:3 
millimetres thick. | 
These curves have been obtained, as we have seen 
with iron, by taking as abscissæ the thicknesses of the 
diaphragms expressed in hundredths of a millimetre, 
and as ordinates the squares of the distances at which 
we no longer hear the telephone reproducing the sound 
produced by a metronome fixed to the planchette of a 
microphone. But here it was necessary to double the 
intensity of the current traversing the primary wire of 
the induction coil of the microphone, and bring it to 
03 of an ampère ; and, moreover, to suppress the re- 
resistance of 17,000 ohms introduced into the secondary 
wire in the experiments made with iron diaphragms. 
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Carves of the intensities of telephones, with diamag- 
netic diaphragms of variable thickness. The abscissæ 
t hundredths of a millimetre. 

0 1 = 
copper diaphragms are, other things being equal, 
much weaker than those obtained with diaphragms of 
iron. Moreover, the scale of the curve [1] relating to 
the aluminium, which is about ten times as great as 
that of the curve [1] of the copper, is several hun 
times smaller than that of iron toe. cit.).* | 


Fig. 1.—ALUMINIUM. 


We are at first led to think that this difference in 
effect, when we pass from iron to aluminium and 
copper, is owing solely to the fact that the specific mag- 
netism of 
that of iron. This certainly is the principal cause. 
But there is another which must be considered ; this is 


the electro-dynamic induction resulting from the varia- . 


tions of the magnetism in the core of the telephone 
magnet, which produces currents in the mass of the 
dia ; from the mutual reaction of these currents 
and the core, result movements that add themselves to 
those which are — by the magnetic induction 
properly so-call 


6 


Fia. 2.—Coprer. 


In order to find the share that belongs to the electro- 
dynamic induction in the total effect, it is sufficient to 
remark that the currents which characterise it must be 
circular, or nearly so, in the diaphragm; as care had 
been taken, in anticipation of this result, to construct 
in ebonite, which is an insulating material, the mount- 
ing and lid of the telephone, we sought to prevent the 

uction of these currents, to a great extent at least, 
y making with a saw in the diaphragms a very fine 
break, going from the centre to the circumference ; the 


It is very that if the intensities relating to the 
aluminium are higher than those of the copper, it is owing to the 
fact that the aluminium diaphragms contained a little iron, 1°65 
er cent. in those which I used, which corresponds to about 0°01 

0-07 grammes, the effects of which are not to be disregarded. 


The copper diaphragm only contained traces of iron. 


the latter is extremely small compared to 


them have failings, we must 


— 


piece taken away being extremely small, this operation 
could only have a slight influence on the magnetic 


induction, a phenomenon essentially molecular. 


Now, 32 thus on 18 iron discs similar to 
those which had served for the first experiments, and 
oonstructing a second curve by the same method as that 
which had served to construct the first, we find that it 
has the same form ; the ordinates are only reduced 
about one-quarter in the neighbourhood of the first 
maximum, and about one-half for the rest of the curve, 

As to the aluminium and the copper, the accom- 
panying curves (2) show how the intensities are re- 
duced, by making a radial incision in 13 diaphragms of 
aluminium and 7 of copper, similar to those that 
served to construct curves [I] (they were cut in pairs, 
side by side, from the same slips of metal. Thess 
curves (2) represent approximately the effect due tn 
magnetic induction and other causes, extremely slight 
in themselves, arising from the vibration of the core of 
— the direct action of the bobbin surrounding 

t, &c. 

In brief, we may conclude from these experiments: 
(I) that the telephones with iron diaphragms are much 
more powerful than others, and that their effect is main / 
due to magnetic induction; (2) that telephones with 
diaphragms made of aluminium or copper present, like 
the former, successive maxima of intensity, and owe 
their effects principally to elec namicinduction. I 
will say, in addition, that if these effects are very 
slight, they are of a remarkable quality ; they reproduce 
far better than those with iron diaphragms the timbre 


of sounds and of articulate speech.—Compies Rendus, 
April 15th, 1889. "ai 


THE TELEPHONE IN BRUSSELS. 


[From the “ Independance Belge.’’} 


DESPITE the multiplicity of complaints of which the 
service of the Brussels Telephone Company has been 
the object, we have not wished hitherto to make our- 
selves the too complaisant echo of the complaints 
addressed against it. Still we have, in the public 
interest, spoken of it on two or three occasions. It was 
in that way that we protested last year against the 
odious little book which the company forces us to use, 
and which it has converted into a confused repository 
of advertisements in the midst of which it is impos- 


_ sible to quickly discover the name and number of the 


subscriber with whom we wish to correspond. All 
these inconveniences are combined in order to render 
this book confused, anti-practical, and uncomfortable 
to peruse. All this we have called attention to. The 
book has not less guarded its size, shape and binding. 
It seems that the Telephone Company lays down as its 
first rule, if not the displeasing its customers, at least 


the contempt of their most legitimate claims. 


The discontent has recently assumed a shape which 
can no longer be kept from public expression. We 
could quote ten letters received by us, most of which 
emanate from persons well known in the world of : 
finance and business. We shall only give one to-day, 
because that energetically summaries the complaints of 
the others. We make a reserve relative to the employés 
whom our correspondent calls in question. If some of 
ise that their 
service is occasionally incompatible with earnest and 
regular working. Here, also, the company makes 
economies in the staff of which the subscribers are the 


ordinary victims. That these economies are im 


upon it by the insufficient receipts of certain provincial 
lines which it has incorporated, matter little to us. At 
the present subscription price at Brussels their lines 
should give sufficiently handsome profits to enable the 


subscribers to be well served by good apparatus, 


worked by an efficient staff. We shall have occasion 
to return to this subject. In the meantime, here is the 
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last letter we have received, the signatory of which 
occupies a high position in Belgium :— 
Brussels, May 11. 

„ Sir,—1 have been for many years a subscriber to 
your journal, and have always found that your 
columns are open to complaints which are just 
and of general interest. I think, therefore, that you 
will receive the complaints which I have to form 


against the Belgian Bell Telephone Company, with 


which every one is discontented. At the beginning of 
the new mode of correspondence we found many 
defects and inconveniences, but we told ourselves that 
these imperfections were inherent to every new inven- 
tion, and that they would disappear when the appa- 
ratus was got into wo order. Alas! Our hope 
was not verified, for we go from bad to worse. 

“ All those who, like me, are obliged to use the tele- 
phone, know that the telephone service is conducted 
deplorably. The small amount of complaisance, the 
inattention, the distractions and slowness of the com- 
pany’s staff are legendary. The interruption of a con- 
versation with a co-subscriber is almost the rule, and it 
occurs so frequently in the course of a telephonic inter- 
view as to end by beating the most patient man. 

“ Another cause of defect in the communications (and 


chat not the least) arises from the imperfections in the 


matériel employed. Under a pretext that it has a con- 
tract with certain firms, the company gives us apparatus 
of very little practical use—inconvenient (I will even 
say superannuated), and which requires constant re- 
pairs. It is especially now that we have communica- 
tion with Paris that the annoyances arising from bad 
matériel in use here constitute a veritable delusion. 
Everyone who has visited the different foreign countries 
has been able to see that the telephone companies 
endeavour to introduce into their service the most 

ractical and comfortable apparatus, while the Bell 

mpany continues in its old way. 

“If you were to reproduce the complaints of the 


Whole of the telephone subscribers your paper would 


certainly be too small; but as I still believe that here 
it is a question in which the whole of the Press is in- 
terested as much as the public, you will produce our 
demands. It is absolutely necessary that the Bell Com- 
pany should take measures so that its service shall give 


general satisfaction, because to pay and not be satisfied, 
which is our present lot, is a character which one has 


no wish to play as long as we have done so. 

J hope that you will excuse this very long epistle, 
but, frankly, when one sums up the chapter of griefs 
which one has against the telephone, and when one 
broaches the annoyances to which it has subjected its 
subscribers, it takes one a considerable time to set forth 
his subject.” ( | 


Electric Lighting in las.—At a meeting of the 
Manx Syndicate, held on Tuesday evening last week, 
the tenders for the electric lighting of the pavilion 
were considered. Altogether over 30 tenders had been 
received from the leading firms of electricians in the 
kingdom. After lengthy consideration, the tender of 
the Manchester Edison Swan Company, Limited, was 
accepted, and it was decided that the work should be 
finished by the middle of July. The installation will 
be one of the largest and most perfect in the kingdom. 
It will consist of four dynamos, two of which supply 
20 3,000-candle-power arc lam 
600 incandescent lamps of 16-C.P. each. The motive 
power will be furnished by two 25 horse-power 

nominal) engines, working up to over 80 horse-power. 


“Ihe machinery will be placed in a building, to be 
specially erected for the purpose, between the pavilion 


and the Castle Mona Hotel, so that the installation may 
be used for lighting the hotel, if deemed desirable. 


and two supplying 


Electric Lighting in the Metropolis.—In the House 
of Commons Sir G. peg we asked the President of 
the Board of Trade, on Friday last, whether Mr. Cal- 
craft's letter of May 18th regarding electric lighting in 
the Metropolis correctly expressed the present intention 
of the Board of Trade to adopt Major Marindin’s pro- 
to set aside the provisions of the Act of 
liament of 1888, requiring the previous consent of 
the local authority in many cases ; whether the Board 
of Trade had approved the proposal of Major Marindin 
that the mere objection by a local authority should not 


be considered sufficient to exclude any company unless 


the local authority was itself ready at once to under- 
take the supply of electricity, and gave evidence of its 
intention to do so ; and whether that alone would be a 
sufficient ground for a report in each case 
stating grounds for dispe with the consent of the 
local authority as required by the Act ; and whether, in 
cases he finally determined to give concessions to 
companies without the consent.of the local authorities, 
he would take care that his special report on each case 
was laid before Parliament in sufficient time. ‘Sir M. 
Hicks-Beach : Yes, Sir. . Mr. Calcraft’s letter correctly 
expresses the present intention of the Board of Trade. 
Major Marindin’s report, however, does not go so far 
as is suggested in the second graph of the question. 
If in any case the — ot &} authority is dis- 
with, the s report of the Board of Trade 
will be laid at the earliest possible moment before 
Parliament. It would not be consistent with the pro- 
visions of the Act of 1888, to insert in any provisional 
order any clause injuring or restricting the subsequent 
granting of a licence or provisional order to the local 
authority or any other person within the same area. 


Electric Light at Hamburg.—lIt is posed to 
extend the electric lighting — in ‘Bantam and to 
spend £11,000 soas to include the Jungfernstiege and the 
Alsterdamm, two of the most, 3 ons of 
the newer part of the town. It is probable that the 
Lombard Bridge will be included at a future date, but 
at present this is not going to be undertaken owing to 
— distance — the —— —— 

mps are to be placed on the old Jungfernstiege, 12 on 
the new, and 20 on the Alsterdamm. | 


necessary 
required, these being erected in a line with the kerb- 


stone at an average distance apart of about 45 yards. 


It was recommended by the Streets Committee that 
the required permission should be given, subject to the 
Surveyor's approval of the position of each post. 
Eventually it was resolved to grant the permission 
asked for on an understanding that with the per- 
mission of the Town Council, the same might be 


_ used by any future applicants on equitable terms. 


Country House Lighting—Mr. A. A. — 4 — 
Swinton has received the order to put electric light 
into Hatchlands, the country seat of Mr. Stuart 
Rendell, M.P. About.150 16-C.P. incandescent lamps 
will be employed to light the house and stables, and 
the generating plant will consist of Marshall engine 
and 12-unit Elwell-Parker dynamo, with a 75 light 
battery of Drake and Gorham’s accumulator. — 


Bank Lighting.—The Bank of Africa has deter- 
mined to adopt the electric light which is now becoming 
so general in banks, and have instructed Messrs. 


Drake and Gorham to fit up a complete installation, 


with gas engine, dynamo and cells, on the system 
which they have so successfully introduced into many 
of the leading banks. | 


ͤ— 
Exeter and the Electric Light.—At the last meeting 
of the Exeter Town Council a letter was read from Mr. 
| A. W. Jones, electrician of the local electric light com- 
pany, submitting for approval the 22 positions | 
for the electric light posts in the district proposed to ä 
be first supplied with electricity. To support the | 
NOTES. | 
| | 
| 
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of Bristol.—On Wednesday the 


Electric Lighting 
Electrical Committee of the Bristol Town Council met. 


at the offices of the Sanitary Authority, in Prince 
Street, when the question of the electric lighting of the 
city was discussed. Mr. Preece, the eminent electrical 
engineer, who acts as adviser to the committee, stated 
his views in regard to the subject; but the repre- 
sentatives of the press were excluded from the meeting. 
We believe, however, strong opinions were ex 

that the electric lighting 

that a trial might be made in Bristol, and, with that 
end in view, Mr. Preece was asked to draw up an early 
report for presentation to the Council. 


Temporary Lighting.—On Wednesday evening last 
Messers. Woydhonse and Rawson, Limited, carried out 
a very successful example of this kind of lighting at 
the Drapers’ Hall (the permanent lighting of which 
they have also the maintenance). The above-mentioned 
lighting was for the courtyard, which was covered over 
with a canvas roof. In the centre, where the drapery 
was suspended from a centre ring, a large paper 
Japanese umbrella was hung, from the points of which 
were dropped 40 10-C.P. lamps, making a very effective 
electrolier. The surrounding corridors were lit by 
suspended lamps in ornamental shades. Fifty-three 
23 L E. P. S. cells were used, with the usual satisfactory 


Electric Lighting in Agram.—The concessionaire of 
the cable railway at Agram is going to adopt the electric 
light for lighting his line,and will also carry out an 
installation in the local theatre which is not far distant. 

The Electric Light in Paris.—The great Boulevards 
are at last about to be provided with the long-promised 
electric light, the installation of which has very much 
hindered foot and carriage traffic. Four large electric 
reflector lamps are already in use on the Place de 
e As a final measure a — — 
supplementary passenger refuges are about to e 
on the line of Boulevards in the middle of the road, on 
which will be placed new electric foyers. =—> 


Telephony in Java.—A Foreign Office report states 
that during the past year five concessions have been 
granted for erecting telephone lines in different parts 
of Java. Seventeen places in the interior of the 
Island, where there is no telegraph, have been con- 
nected by the Government to the nearest telegraph 
stations by telephone. The telephone, it is reported, 
has also met with great success at Batavia, Samarang 
and Sourabaya. | 


The —— in Luxemburg.—The telephone in 
the Grand Duchy of Luxemburg is carried on by the 
State. There are altogether 35 networks, 17 of which 
are connected with the central office at Luxemburg. 
There are 45 public call offices, and all the police 
stations are connected with the systems. There are 
777 sets of instruments, and the charge to subscribers is 
£3 48. per annum. At a call office the charge is 33d. 
for five minutes’ conversation. 


Telephonic Facilities at Portsmouth.—The Ports- 
mouth Chamber of Commerce is in communication 
with Mr. Lewis, of the Western Counties and South 
Wales Telphone Company, with the view of obtaining 
further facilities in connection with the Telephone 
Exchange at Portsmouth. Several members who 
reside at Gosport, on the other side of the harbour, are 
desirous of having the benefits of the exchange—which 
has now a large clientèle, and is generally appreciated 
—extended to them. : 


Telephony in Bavaria.—Complaints are made that 
the Rysselberghe telephone system between Augsburg 
and Munich has not proved satisfactory. This is not 
by any means the first time that such reports have been 
made about Rysselberghe’s method, for we have at 


different periods noticed similar complaints from other 
countries. 


m had so far advanced 


well and 


motor or a generator. 


Telephony in France.—The French Central Tel 
Department is giving some attention to the subject of 
developing the telephone system. For instance, on the 
Lyons-Marseilles line the service, instead of ceasing at 
9 p.m., will be continued till midnight. It is expected 


that the same regulation will yoo soggy Sey applied 
to the Lille, Rouen, and Havre systems. © object is 


believed to be to relieve the telegraph lines in the 


evening owing to the additional amount of messages 
2 resulted from the opening of the Paris 
on. 


and Telephony in 1888.—According to 
the Journal Télégraphique the number of telegraph 
stations in the world showed an increase last year of 
7,200. The year also saw the opening in Germany of 
the 10,000th Governmental telegraph office. In tele- 
phony a great increase also took place. In the United 

tates there are at present 750 telephonic systems, with 
200,000 subscribers. In Europe, — 
England next; then come Sweden, Italy, 
Switzerland and Russia. | 


Stea Telephone Messages.—The teturns just 
made TE connection with the telephone in 


Kent, as between May 1888-9, show an enormous 


increase of messages with a corresponding increase 


of subscribers, proving that this part of England, 


which has been so long without the telephone, is 


very rapidly appreciating the advantages to be de- 
rived m its ‘use. One very important 


tion of its usefulness is the fact that the whole of 


the police stations, where the telephone exists in 
different towns, have now been connected, and d 
last year quite a list of arrests have been record 


through the use of the telephone. It has been dis- 
covered that a large number of messages are sent over 


the wires fraudulently. Persons, too penurious to have 


instruments of their own, are in the habit of going to 
their neighbours or customers, who, ignorant of the 


risk they run of an action. allow their telephones to be 


used ; but, adds. the district manager, “ our operators 
are quickly learning to distinguish the voices of these 
pirates when the exchanges are rung up, with the 
result that they are immédiately disconnected. 


City and Guilds of London Institute Old Students’ 
Association.—An ordinary general meeting will be held 
at the Central Institution, Exhibition Road, S. W., on 
Thursday, June 6th, at 7.45 p.m. The following paper 
will be read: “The economical use of a ary battery 
based upon the recovery of zinc,” by T. G. Nicholson, 
F.C.S., member. The paper will consist of : (1) History 
of the Lalande battery; (2) E. M. F., &c. ; (3) Products 
of chemical reactions in cell ; (4) Methods of recovering 
zinc as chemical compounds; (5) Methods of recovering 
zinc as metal; (6) Probable economy of process. 


Students’ Dinner.—The annual dinner which Messrs. 


Crompton & Co. give to their past and present pupils 
takes place this evening. Doubtless a very enjoyable 
evening will be spent, and it is hoped that altogether 
rather more than 110 guests will be present, for reunions 
of this nature go very far towards indissolubly cement- 
ing kindly feeling and good fellowship between all 
concerned. It is pleasant, moreover, for the pupils 
themselves to have at least a yearly opportunity of 


meeting old friends. 


The Mordey Victoria Alternators.— With reference to 
the experiments of Friday last, which we mention else- 
where, with the Mordey Victoria alternators working 
as generators in parallel, and as alternate current 
motors, we are informed that the alternator which we 
saw running with a useful load of about 25 H.P. has 
since been quite successfully tried as a motor working 
at 50 H.P. A continuous run has fully demonstrated 
the truth of the views set forth in Mr. Mordey’s paper, 
that a properly controlled alternator would work equally 
equally efficiently whether its output is 
mechanical or electrical, that is to say, whether as à 
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A Sensible Resolution—The Edison and Swan Sunderland Electricity Su The Bun- 
‘ United Electric Light Company, Limited, has resolved,  derland and District e Supply ompany has 


for the present, to give up installation work. In with- 
drawing, the company intends to avail itself of every 
improvement which can be introduced into the manu- 
facture of lamps, fittings and instruments, and purposes 
extending these branches of business. It will be the 


workmanship, even if obliged to charge a somewhat 
higher price than is charged for inferior articles. 
Arrangements have been made with Messrs. Mather and 
Platt to undertake the installation work, and Mr. Black- 
_ barn, who has been the company’s resident engineer 
for some years past, has joined their staff. We are not 
aware of the reasons which have led the company to 
take this step, but we think it is a wise policy. | 


Proposed Action against the New Te Com- 
y.—We understand that counsel’s opinion has been 
en by several substantial firms of electrical engineers 
in the provinces as to the advisability of taking some 
action against the directors of the New Telephone Com- 
y, for compensations for losses sustained by their 
ult in carrying out their undertakings. Counsel's 
opinion is sufficiently enco , that a strong com- 
bination will at once be formed with a view of 
vigorous being commenced without delay. 


A Severe Test.—At 3 a.m. last Sunday the West 
Middlesex Water Works Company's main pipe, 5 inches 
in diameter, and subjected to a pressure of 125 lbs., 
burst in Barkstone Gardens. This pipe was laid 3 feet 
6 inches below the road level, oe | the electric light 
supply mains of the House-to-House Supply Company 
were above the pipe about 2 feet 6 inches. One of 
the road boxes was exactly over the spot where the 
pipe burst, and asa large quantity of soil was washed 
away the box was lowered a matter of about 18 inches; 
the pipes followed the box, giving only at the cork 
joints, without a single breakage. They filled with 
water, which travelled along and trickled into the 
basements of one of the houses now lighted, but the 
cable continued to run the lamps satisfactorily. This 
may be considered a very severe test to any under- 
ground system of electric lighting. Indeed, a lamp- 
post 10 yards distant fell down under the exceptional 
sinking of the ground, and 12 cartloads of gravel had 
to be put on in order to bring the road to its proper 
level again. The mains were raised as before without 
the slightest detriment to the working within 24 hours 
of the accident. Under the system advocated by some 
other companies a breakdown under such circumstances 
would have been inevitable. 


English Engineers and the Paris Exhibition.—In 
a circular letter issued by the Associated Agricultural 


Engineers of Great Britain the reasons are given why : 


the association has decided not to exhibit machinery 
at the Paris Exhibition. It is not merely a question 
of expense,” says the letter, which causes us to refrain 
from taking part in the Paris Exhibition, but the con- 
ditions and regulations of the French Executive Com- 


mittee, under which we were invited to exhibit, were 


of such a nature as would not permit us to do justice 
to ourselves or to the branches of engineering industry 
we represent. The facilities for exhibiting offered us 
were, in our judgment, totally inadequate, and left us 
no option but to decline sending our machinery.” 
Among the names of those who have adopted this resolu- 
tion are the following firms who are known as makers of 
engines for electric lighting, &c. :—Clayton and Shuttle- 
worth, Fowler and Co., Limited; Hornsby and Sons, 
Limited; Marshall, Sons and Co., Limited; Ransomes, 
Sims and Jeffries, Limited ; Robey and Co., and Ruston, 
Proctor and Co. 


An Electrical Boring Machine.—At the Oerlikon 
Machine Works, Switzerland, a boring machine for wood 
working is employed, driven by a small electro-motor. 
Some difficulty was at first experienced, owing to the 
great 9 causing the tool to bend, but this has been 
rem : | 


. su electricity for any public and 
company’s aim to manufacture fittings only of the best 222 ty YP 


given formal notice to the Town Clerk of its intention 
to apply to the Board of Trade, in pursuance of the 
Electric Lighting Act, for a Provisional Order, to be 
confirmed by Parliament, authorising the company to 

vate purposes 
the area of the jurisdiction of Be Council, 


Central Stations in France.—The following statistics 
regarding central stations in ce were presented at 


‘a recent meeting of the Société Industrielle du N ord de 


la France, held at Lille, by Monsieur Aimé Witz :— 


Edison 
Bellegarde. { 80 | Overhead | Turbines 
Gaulard overhead 
Tours | | sad perdi un. 
La 45 | Overhead 
St. Etienne... MB à } 190 Ditto 
Bourganeuf ...| Low tension | 30 Ditto 
Dijon { } * 
Coatigrach ….| Hightension | 45 Ditto ‘ara 
Compiegne ..... | Low tension 4 Ditto 
Nancy ......... Vit — als 625 
ergère} low tension ? 00 underground 
Royal Ditto 600 | Underground 
Lyons. . , Low tension | 600 Ditto 
| Perpignan .... Ditto | 100 Overhead 
Bordeaux … { } 60 | Underground 
Rouen... {| ten 100 Overhead 
Manosque ...... Ditto | 60 | Overhead |Turbines 


The Revue Internationale points out that this list, 
though in „ is incomplete, there having been 
omitted all mention of the central stations at Toulouse 
1,280 H. P.), Mende, Espalion, La Rochelle, Dieulefit, 

alreas, Vallebrauge, St. Hilaire-du-Harcourt, Heu- 
nebout, Montbecon, Alby, Chatellerault, Murennes, 
Grenoble, Perigueux, and those which are at present in 
2 of erection, to which we have referred from time 
to time. 


Exploiting the Phonograph.— The company formed 
in Abies to exploit the phonograph—the North 
American Phonograph Company, as it is called—gave 
Mr. Edison a million dollars for the American selling 
rights; Mr. Edison reserving to himself the manufac- 


turing rights, and the profits thereunto appertaining. 


This r has formed subsidiary companies in 

the States of America, the aggregate capſtal of which 
amounts to about twenty millions of dollars. These 
companies (following the precedent of the telephone 
companies) will rent, and not sell the phonograph. A 
similar plan will be adopted in Europe. Respecting 
both England and Europe, however, all offers hitherto 
received have been declined, and negotiations have 
been discouraged pending Mr. Edison's. determination 
as to the final form of the ap s. This he has now 


arrived at. He has cabled Colonel Gouraud to the effect 


that he is ready to supply in any quantity “com- 
mercial phonographs for use in offices.” The mode of 
distribution decided upon in America is in all pro- 
bability the one that will be adopted here. A chief or 
parent company will be formed in London, which will 
create other companies in the provinces; and the 
phonographs will be rented by them. It is to be 
regretted that the money which will be squandered 
over this apparatus cannot be diverted into some good 


electrical undertakings. 
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Extension of Business. We are informed that Messrs. 
having pure e pre usiness, will, an 
stock of W. Goodwin & Co., 36, Primrose Street, 
curriers and leather merchants, leather machine band 
and hose pipe manufacturers, are now in a position to 
give special attention to this department, and hold in 
readiness a large stock of belting, laces, hose, strap 

batts, and pump leather. 


A Railway Wrecking Plant.—The Cumberland 
Valley Railroad Company has just completed, at its 
shops at Chambersburg, Penn,, a movable electric light 


station of wonderful illuminating power and a novelty — 


in railroading. It is intended to furnish light for 
wrecking purposes. The main car is 33.feet long by 
9 feet wide, and 134 feet high. The floor is of iron. 
In one end is a 40 horse-power vertical boiler and a 
35 horse-power vertical automatic engine. The engine 
and boiler rest upon a cast-iron floor plate, 9 by 11 feet. 
In the other end of the car are two dynamos, one of 
25 lights, the other of 15 lights, both of 2,000 C.P. 
The dynamos are connected by belting with the engine. 
Under the car the lamps are carried, and also the tools 
for erecting the line. Attached to the car is a tender, to 
supply water and coal for the engine. Upon the tender 
are racks for carrying the poles, hoods for lamps, and 
a reel for holding the wire. The poles are made of 
hollow iron piping of a handy and convenient pattern. 
The car will form a novel auxiliary to the equipment 
of the road, and it has attracted much attention from 
railroad men. 


International Laboratory.—The personnel of the 
Laboratoire International which has been established in 
Paris for the purpose of experimental research, consists 
of a President, an Aide-preparateur” and four 
students. Since the establishment nine other students 
have been admitted, and numerous applications have 
been made for admission, but refused by reason of 
want of qualifications. The plant of the establishment 
consists, amongst other things, of a 2-cylinder 12 H. P. 
gas engine ; a special form of Prony brake ; 25 Jalien 
accumulators ; massive German silver resistances and 
incandescent lamps for the same purpose ; a complete 
apparatus for measuring insulation resistances, consist- 
200 of a large tank for placing the insulated wire in, a 
cell Callaud battery, an experimental table covered 
with ebonite; an ebonite cylinder to take 100 metres of 
wire (for oonductivity experiments); a constant tempe- 
rature chamber. Besides the above it is intended to 
add 60 Julien accumulators; a battery of Laurent Cely 
accumulators (to be given by the Sociéte du travail 
_ electrique des metaux ); a small movable battery of 
5 Pollak accumulators ; a Richard registering ampère- 
meter and a voltmeter; an apparatus to measure the 
resistance of traction wires (fils à la traction); besides 
the foregoing, numerous measuring instruments have 
been ordered. Up to the present the laboratory has 
been made use of for the purpose of making over 100 
measurements of verification of various kinds. 


Folkestone Electric Lighting. — The Folkestone 
Town Council have decided to support Messrs. 
Crompton & Co. in an application for a licence to 
supply the electric light to private consumers ; and with 
a view to lighting the publie thoroughfares with the 


electric light, have given the gas company notice of 


termination of contract, and Messrs. Crompton purpose 
to commence to supply the light in August next : and 


the contract with the gas company terminates in J uly 
next year. 


= Contract.—The Prefect of the Seine, or his deputy, 
will on 8th June open tenders for the supply of cables 
for the Municipal central electric light station. Par- 
_ ticulars are obtainable on personal application at the 
de la des Promenades, des 

antations et de l’Eclairage, which department has its 
offices at the Hotel de Ville. | 


Electric Tramway at Paris. An electric car is 
running between the Place de la Madeleine and the 
Levallois Gate. Twelve Faure-Sellon-Volckmar accu- 
mulators of 128 cells are used to supply current to a 
Siemens dynamo 3 in the front of the vehiole, 
which develops 12 H. P. 


_ The Projected Holborn-Piccadilly Electrical Line, 
In the House of Commons on Thursday last week Mr. 
Woodall’s Select Committee threw out the London 
Central Sabway Bill, for powers to construct an elec- 
trical underground railway between Piccadilly and 
Holborn Circus. | 


Voltmeters.—The Electrotechnical Society of Berlin 


offers a prize of £50 for the best voltmeter which is 


not affected by variations of temperature, &c. 


Electric Tramway in France.—An electric tramway 
has been built, and will probably be —.— in J 
running from Montferraud to Royat, a ce of 8, 
metres. Current is supplied by a dynamo at one end 
of the line, and an overhead wire is used supported by 
iron posts. Itis ex that a speed of 6 miles an 
hour will be attained. 


Venezuela.—A telegraph line has been — er | 
the Venezuelan Government between the port of Ciu 

Bolivar, and the Yuruari mining district at 
El Callao. The mines are thereby placed in telegraphic 


communication with Caracas and the rest of the 


Republic. 


The Electric Light in Leeds—“uggested Expenditure 
of £60,000.—Mr. Hewson (borough engineer) sub- 
mitted to a meeting of the Electric Lighting Committée 
of the Leeds Town Council on Wednesday—Alderman 
Hardwick presiding—a draft report of the proceedings 


of the committee since the year 1883, when the Council 


granted to that body a sum of money for experimental 
and other p . Mr. Hewson suggested the expen- 
diture of the sum of £61,000 in the establishment of a 
central electric lighting station, that the “Midden” 
should be utilised for that purpose, and that the light 
should be supplied to the business centre of the town 
and a limited area of residential districts surrounding, 
in order that the plant may be used for domestic 
lighting beyond the hours during which professional 
men and tradesmen have any useforit. It was decided 
that the report should be printed for circulation among 
the members of the committee, and that its further 
consideration should be adjourned to the 12th of June. 


The Electric Light on Railways.—The Midland 


Railway Company on Wednesday night commenced 


the use of the electric light upon their system, the light 
being used on the night express from London to Man- 


chester and Liverpool. The dynamos are placed in the | 


rear van, the driving gear being attached to the axles 


of the front pair of wheels. During therun from London 


to Leicester the speed of the dynamos wus easily regu- 
lated, and a steady, brilliant light maintained. On 


stopping, the accumulators left the light quite steady, 


and the experiment appeared to be very successful. 


Electric Lighting in Birmingham.— Messrs. Chamber- 
lain and Hookham have served on the local authority 
the notice necessary to enable them to apply for a 
further Provisional Order next session, to include the 
more extended area to which the order of this session 
does not relate. 


Conversazione of the Institution of Electrical Engi- 


neers.—The annual conversazione of this Institution 


was held at the rooms of the Institute of Painters in 


Water Colours, Piccadilly, on Friday, May 24th. The 
gathering, which did not present any particular features 
to distinguish it from those previously held, was very 
largely attended by members and visitors. The guests 
were received by the president (Sir William Thomson) 
8 Lady Thomson, the total number present being 
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Greenwich and Electric Light. — The Greenwich 
Board of Works have affixed their seul to an agreement 
between the Board and the London Electric Sapply 
Corporation, Limited, whereby permission is accorded 
for the laying down of 3-inch mains at Deptford. 


Obituary.— We regret to announce that M. Gaston 
Planté died in Paris on Thursday the 23rd inst. M. 
Planté’s name has become historical through his re- 
searches on the effects of secondary 
apparatus for producing the same, which he termed 
secon batteries; he devoted twenty years of his 
life to these investigations, and he may be truly called 
the first inventor of the modern storage battery. All 
who personally knew M. Planté pronounce him a kind 
hearted genial man, always ready to assist electricians 
with good advice. We may perhaps refer more fully 
to this true lover of science in our next issue. 


New Cable.—On the 21st inst. the French 

Cham of Deputies referred to the Budget Com- 

mittee a contract between the Eastern Telegraph Com- 

y and the Minister of Industry, Commerce, and 

lonies relating to the establishment and working of 

a submarine cable which will connect Obock on the 

African Continent with Perim, a station of the Eastern 
Company in the Red Sea. 


Launched by Electricity.—The first instance of a 
vessel, other than of Government construction, being 
launched by means of electricity, occurred on Saturday 
week, when a steam yaclit, made by Messrs. Steward and 
Latham, of Blackwall, for Captain Wiggins, was freed 


from the slips, and introduced to the Thames amid 


many signs of rejoicing on tbe river. The electrical 
—— enabled all the vessel’s supports to be removed 
simultaneously, and the yacht, which is of considerable 
dimensions, glided easily and gracefally into the water 
without the slightest hitch. ÿ 


Visit of American Engineers to London.—We hear 


that a party, numbering probably 220, being members 
of American Societies of Civil, Mining, Mechanical, and 
Electrical Engineers, accompanied by 50 ladies, are 
expected to reach Liverpool on or about the 5th of June, 
and London a week later, where they intend to remain 
together as a body for a few days. Local committees 
have been formed at Liverpool and at Manchester, 
where arrangements are in progress for the inspection 
of engineering works on the day, or days, that may be 
spent in those cities, and the Mayor of Liverpool has 
invited the whole party to a conversazione in the City 
Hall on the evening of Thursday the 6th. On Thursday, 
the 13th, the whole of the gentlemen will be entertained 
at dinner in London by the members of the Institu- 
tion of Civil Engineers at the Guildhall. — 


NEW COMPANIES REGISTERED. 
Liverpool Central Hydra-Elertrie and Massage Com- 
10 acquire and carry on the Russian, Tarkish and elec- 
tric baths now established at 3 and 5, Cases Street, 
Liverpool. Signatories: L. A. Karl von Buscher, 281, 
West Derby Road, Liverpool, 30 shares; H. Quilliam, 
6, Parker Street, Liverpool, 5 shares; Thos. Ward, 281, 
West Derby Road, Liverpool. 5 shares; Wm. Smedley, 
276, Breck Road, Liverpool, 1 share; J. H. Simpson, 
56, Arthur Street, Liverpool, 1 share; G. Quilliam, 
West Kirby, Chester, 10 shares; R. H. Robinson, 95, 
Wordsworth Street, Liverpool, 1 share. Regiatered 
22nd inst., without articles of association, by Hughes 
Quilliam, 6, Parker Street, Liverpool. 


Halifax and Bermudas Cable Company, Limited.— 
Capital £50,000, in £5 shares. Objects: To establish 
telegraphic communication between Halifax, Nova 
Scotia and the Bermudas, and to connect the cables of the 
company with those of the Canadian Government tele- 
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N. G. Cassel, 41, South Hill 
currents and the 


ny, Limited.—Capital £500, in EI shares. Object: 


— system, or with those of the Atlantic Cable 
mpany, having landing stages at Halifax or elsewhere, 
and with the telegraphic systems of any other country 
which may from time to time be laid to the Bermudas 
or elsewhere. Signatories (with 1 share each): E. A. 
Field, 8, Oxford Terrace, W.; 8. H. Johnson, 9, 
Inverness Terrace, 8.W.; J. Whittaker, 11, Benedict 
Road, Brixton ; J. T. Zorn, 59, Blackheath Road, 8.E. ; 
Park, Ham : W. P. 

Daniels, 20, Granville Square, W. O.; W. H. Pitt, 39, 
Sandbrook Road, Stoke Newington. The signatories 
are to appoint the first directors. Qualification : £500 
in shares or stock. Remuneration: chairman, £300 
— annum ; each director, £200 per annum. 

nd inst. by Saxelby and Faulkner, 7 and 8, Iron- 
monger Lane, E.C. 


Portsmouth and South Hants Supply 
Company, Limited.—Capital, £50,000 in shares. 
Objects: To form centres in the County of Hampshire 
or elsewhere at which electric power may be generated 
or accumulated, and from which the same may be dis- 
tributed for lighting, motive power, heating, and other 
og pores Signatories (with 5 shares each): Colonel 
C. yon, R. W. Ford, A. W. White, all of Portsmouth; 
Wm monds, Southsea; A. R. Holbrook, North 


| Southsea : Robert Hammond (electrical engineer), 117, 


Bishopsgate Street, E. C.; Col. Chas. Mumby, Gosport. 
The signatories are to appoint the first directors; 
qualification, 50 ordinary shares, or £250 stock. The 
remuneration of the board is to be £400 per annum, 
with a sum in addition equal to one-tenth of the pro- 
fits of each year (other than the amount carried to the 
reserve fand), over the first £5 per cent., provided that 
the whole of the remuneration shall not exceed £1,000 
per annum. Registered 23rd inst. by Charles Double, 
w stationers, 14, Serjeant’s Inn, Fleet Street. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crompton and 1 Limited.—An agreement 
of July 16th, 1888, filed on the 22nd inst., relates to the 
purchase from Rookes Evelyn Bell Cromptun and J. F. 
Albright, of the goodwill of their business of electric | 
light engineers, with works, buildings, &c., together 
with various patents, excepting the patents used in 
their separate business as manufacturers of accumu- 
lators, the consideration being £90,000, payable 
£40,000 in fully paid ordinary shares, £25,000 in pre- 


- ference shares, and the balance by the payment to the 


vendors of one half of all monies received for shares 
until the amount be paid up. Under this agreement 
the vendors are appointed managing directors for five 
years at salaries of £750 per annum each, but only 


payable out of any surplus profits remaining after 


payment of 7 per cent. dividend on the preference 
shares. 

An agreement of November 2nd, 1889, filed on 22nd 
inst., confirms the above. ‘ 

An agreement of March 22nd, 1889, filed on the 22nd 
inst., between the said parties, cites that the company 
shall adopt the scheduled agreement which provides 
that so long as any part of the cash consideration re- 
mains due, the company shall pay to the vendora in- 
terest thereon at the rate of 5 per cent. per annum on 
the unpaid balance. The company further agrees that 
until payment of the final balance of the purchase 
money, asam of £6,756 now charged and secured by 
way of mortgage upon the premises at Chelmsford 
shall remain so secured, and the vendors agree to pay > 
off the same upon receipt of the final balance and to 
convey the said premises free from incumbrance. 


St. James’s and Pall Mall Electric Light Company, 
Limited.—An agreement March 22nd provides for the 
allotment to R. L. Trollope, J. H. Trollope, G. H. 
Trollope, and F. Trollope, of Parliament Street, buildere, 
of 350 ordinary fully paid shares, in consideration of 
work executed by them for the company. 


* 
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United Telephone Company, Limited. 


In the report of the directors for the en April 20th, 
1889, to be presented to the ARE Do annual 


5 


. Od. has been expended upon the 
works in connection with the metropolitan district and instruments 
on royalty in the metropoli 
being £35,334 17s. 11d. more than the outlay shown in last 
e revenue accoun ve 
ties, show that the ts of the company from all sources pro- 
perly attributable to year have been £152,804 10s. 9d., as 
2148, 134 188. 5d. in 
,669 128. Ad., and the expen bas £58,540 12s. 2d., 


—The working expenses for the year have 
been £35, 12s. for the preceding 
year, or an increase of £1,170 17s. Sd. 

The balance of net revenue account is £87,642 Os. 5d., of which 
amount the sum of £25,000 has been absorbed by the payment of 
first half-year en October 3lst, 1888, and recom- 
mend a further dividend of 12s. 6d. per fully £5 share for the 

a cen À a 
ee ag 2142 Os. 6d., which bas carried to 
aocoun 


circular letter is also Er. the report, which 
chick too companies, the terms 


of which are al known to our readers. 


dators 
— 


under that Act, in addition to the resolution they had passed as a 
ing a resolution 


price ; and they had also 
which they were then assembled, and for the og of their 
steamer, and, in fact, of all their property. The len cable, 


Which had belonged à jointly to the company and the Paris and New 


York Company, would in future belong absolutely to the latter, 
who w pay the Submarine Company half price, as was origi- 
nally arranged in the ent which ad goed entered into 
between them. 
now was as to what was to mbe cable, but 
that was a matter which would cg still further negotiation 
and consideration. He had every hope that in the course of a 


passed at the last meeting, although it was announced that that 
would be done. It might advisable to pass the following one :— 


len cables, belonging partly to the d partly 
Société Carmichael Cie.” 
e Hon. onsonby seconded the motion, which was adopted. 

Mr. Russell Griffiths thought it would be advisable for the other 


—»—— 


tan district and 


done with the Sales 


The Chairman afterwards proposed the resolution 
in 


had to to the employés in England of the companies 


The Hon. A. Ponsonby seconded the resolution, which was carried 


£100,000 which the com would receive. 
The Chairman, in reply, 


4 


4 


presiding. There were t Messrs. | J. Parsons, J. Reeves, 

), Mr. J. Reeves secretary 
tors), Mr. J. „ jun., an 

Proxies were receiv E. Hammond (Brighton), 4 
In t of the year ending 

oes ent of accoun 
March 31st, the d stated that in accordance with the views 
expressed in their report for 1888 as to laying new mains 


directors, however, feel that an enormous 
made at once if sufficient capi 


which and private hting by electrici — 

w an y may 
be vastly extended. The revenue accounts showed a profit of 
£432 28. 10d. ; from this must be the interest paid to 


bankers, £204 0s. 6d., and interest on debenture bonds, £50; thus 
leaving a net profit for the year of £178 2s. 4d., which, added to 


- pany now supplying 006 lights es against 864 


£108 19s. 4d. t forward from the last account, makes the 
sum of £287 18. available for dividend, out of which the direc- 
tors propose to 5 per cent., free of tax, which 
oo , and to carry forward the balance to next 
account. 

The Chairman, before moving the adoption of the read a 
letter from . | at the 
report, and regret that he could not attend the meeting. He 


_ urged the directors to make application to Parliament year 


years ago they proposed to raise £5,000, but the response was 


simply nil. By personal ion to several of their friends 
£1,000 bed in debentures, and with that 
were just able to lay down additional plant, and keep 
uble the amount of 


which public and 2828 electrio lighting t be vastly ex- 
ten think it would be advisable in public meeting 
to state what arrangements they contem , but they thought 
seven years was a long enough to have devoted their 
to the company. Therefore, something would have to be 

| , also, to the lack of interest taken in 


most public matters in gen the capital of the company from 
ly su hing 


? em velop e company by a mortgage 
which they now wished to have paid off, and that was another 
reason why some arrangement 


the first was very meagre 
ers 


gee | | 


must soon be made. Referring to 
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CITY NOTES, REPORTS, MEETINGS, &c.  sesolutions, of which notice had been given, to be pat, which was 
| 
A company, © 

Terminus Hotel, Cannon Street, London, on Tuesday, June 4th, una 7 
1889, at half-past 2 o’clock p.m., the directors beg for a reference The Chairman stated that they had now passed all the resolu- 
to the capital account, which shows that up to April 30th, 

cables from the 1st of April. the Government had worked 

them from that date, he thought it unnecessary to pass a resolu- 

tion authorising them to do so. 

Mr. King and Mr. Pawle afterwards addressed the meeting, the 
former complaining of the action of the Govérnment towards the 
company, and the latter asking for information to account for 
the difforence between the £330,000 of tal expended and the 

of 
had not been handsomely treated, but he could assure the 
holders that the directors had done their utmost to obtain the beat 
possible terms. They must accept the position, which was dis- 
agreeable, but which might have been worse had not the share- 
holders and the directors been a little provident. 
by the The proceedings then terminated. | 
Hastings Electric Light Company. 
Tne annual meeting of this company was held on Wednesday 
The Submarine Telegraph Company. 
An extraordinary eral meeting of the Submarine Telegraph 
yee we d between Great Britain and the Continent of Europe, 
2 ted, was held last Tuesday at the offices, Throgmorton 
venue. 
Sir J. Goldsmid, M.P., who presided, stated that the share- 
holders would, no doubt, have been surprised at being summoned 
to another meeting, but the reason was very simple. Theirs was procuring additional plant, they had purchased and fixed a new 
were not exactly the same as for a company established under the mains had been laid in order to extend the supply, at a cost of 
ordinary company law. They had thought, if they passed the re- £284. The demand for incandescent lighting increases, the com- 
solution suitable for a chartered com to pass, appointing 
un e 
e Post Office was of En 
— that it was desirable that the resolution should be 5 
winding up the company voluntarily under the Companies Acts, 
1862 and 1867, and appointing Sir J Goldsmid (the + tien of 
the amy! © Hon. Henry R. Brand (a director), and Mr. S. 
M’Donnell (the secretary), the liquidators. 
The Hon. Ashley Ponsonby seconded the resolution. 
The Chairman, continuing, stated that they were i | 
satisfactorily with the liquidation. They had 
Government for a sale of the cables at a price—an inadequate 
DE Provisivunal Urder, the I ster being D gO D Tne Cor por 
tion. Proceeding, the chairman remarked that the directors had 
that day completed seven years service without fee or reward, and 
their services had been of no light character, but at times exceed - 
ingly onerous and difficult. They had had struggles such as few 
companies had had to contend with, but they were perfectly 
satisfied with the state of the electric light in the town, their 
| object ha been to ote the public interest. Two 
ortnight or at the outside three weeks, they would return a v 
substantial part of the capital to the shareholders, and the hoped 
that in the course of three months the liquidation would be com- 
pleted. They had probably seen the very heated discussion which 
—— in the House 4 —— 1 to 2 price the Govern- 
ment would pay them an amount they awarded as com- business if they had sufficient tal to dev it. He called 
|  pensation to the employés of the mere whom they did not take attention to Nr Hammond's letter because the Girestorshad decided 
e mons. u | the to the fact sents might 
been put and carried, the chairman stated that the meeting tu — 
confirm it would be held on the 19th prox. He added that he did 
not think it necessary to put the other resolutions which were 
rice to be fixed by valuation, or otherwise, the Sal 
| 
| ai 


might therefore look for 
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the approaching advance of the electric light in London and in 
to u 

dine was where the electric light had 
been better ied and wi success, except from the 


showed aa expenditure of some 


rir 
85 
: 


11111 
55 | 


due on 15th, 1888, was in two instal- 


The Chairman then said: You have had the report in 


previous years 

ment on their coupons at the rate of 4} per cent. For the year 

1889, the accounts of which are now submitted, they have had a 
disappointed 


à 


po arrear. For 

years there has been a very active competition in the 

Atlantic cables. The dividends were acvordingly small. Things 
are, however, more settled now in the telegraphic world, and we 
larger returns u our investments. 
For the past year our investments in Anglo-American stock has 
yielded £2 8s. 10d. as compared with £2 1s..4d. in 1888. Having 
80 large an interest in Anglo-American stock, it is — to 
mark the ye in the position of the company. It is 
me — e Atlantic traffic will grow on the shilling rate, so 
as to ren . 


: ce at an early period. A 
present our prospects are very satisfactory. 

The Marquis of ‘Tweeddsle seconded the motion, which was 
carried, and Mr. J. G. Griffiths and Mr. John Gane ha been 
re-elected auditors, the proceedings closed with a vote of ks 
to the chairman. 


TRAFFIC CAST : 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ended 2ith May amounted to 43, 313 : 
The Western and Brazilian Telegraph Company, Limited. The receipts for the 

week ending 24th May, 1000, after deducting the fifth of the gross receipte 
payable to the London Piatino-Brasilian Telegraph 
were £3,815, | 


customers from 
Company, Limited, 


THE SUBWAY ELECTRIC RAILWAY SOHEME. 


an 
on last, following report, 
which was adopted :—“ T — the 


may recollect that 
moters of the London Central Subway Railway Bill proposed to 
intarjoot in the very contre of the district which ia to the 
of the don Coun 


authority ty Council, a private un 

which more or less dislocated all the arrangements of the Coun 
Council with to sewers, and would make difficult, if not 
im ble, the ment of any general sub 


way , committee are of opinion that 
the council is not averse to improvements in the locomotion of 


| 

8 

Bete 


4 

7 


th 
council in Shaftesbury Avenue, which had been acquired 
Hulborn Viaduct ; (2) for works 
on 


21 


galleries of subway side of the railway to elec 
wires, gas and water-pipes, and sewers, the promoters thin the 
— to be derived from user of these works, and placing 


the council, and future statutory created companies, from the user 
of the subway, galleries, and works, except on such terms as the 
promoters might think fit. Having regard to terms of the Board 
of Trade report of the 9th inst., on the subject of electric lighting, 
ciples involved iu the pream this Bill were of the utmost 
importance. This committee offered the most strenuous oppo- 
sition to the Bill in accordance with the resolution of the council, 


4 


À 

8 

1 


COMPOUND WINDING PATENTS. 


Kine, Brown & Co., v. ANGLO-AmERICAN BrusH ELECTRIS 
Lionꝝr CORPORATION, LIMITED. 


In the Court of Session, Edinburgh, on Wednesday last week, counsel 
were heard before Lord TRAYNE8 on the evidence in the action by 
King, Brown & Co., Rosebank Electric Works, Edinburgh, against 
the Anglo-American Brush Electric Light Corporation, Limited, 6, 
York Place, Edinburgh, for reduction of letters patent granted in 
October, 1878, for improvements in apparatus for the generation 
and application of electricity for lighting, plating and other pur- 
poses. The pursuers say that in the patent there is no ingenuity 
or invention displayed, and the specification is disconform to pro- 
visional specification, and claims an invention different from that 
disclosed there.. There is no sufficient distinction between what 
was in use or known prior to the date of the letters patent, and 
what was new, or claimed as new by the alleged inventor. The 
defenders have repeatedly threatened the pursuers with legal pro- 
ceedings and liability in respect of the manufacture of the alleged 
invention said to be covered by the letters patent, and in particular 


of compound-wound dynamo machines. This, they say, has 


seriously affected their business, and in the circumstances the 
present action is necessary. The defenders reply that the pursuers’ 
machines are infringements of their letters patent, and that the 
pursuers’ averments are unfounded in fact. 
Proof in the case was led at considerable length some time ago. 
Mr. A. Granam Murray, for the pursuers, said that although 
his clients were the pursuers, at the same time they were, in one 
sense pee dore honestly defending themselves. action, 80 
Scotch Courts were concerned, was a sequel to another 


action raised in the Court of Session. The matters which gave 
rise to it were that the defenders had frequently threatened the 


rsuers with proceedings for liability in respect of the — 
— Ain À use or sale of the alleged inventions by the defen- 


ders, and in particular of the compound-wound dynamo machines. 
The object of the defenders was said to be to prevent their Scotch 
with the pursuers. Indeed, there was 
another action in this rtin which the pursuers founded both 
upon the common law and the the recent Patent Act 


Lareholders poin 
The t de hee! 
1 to say, but against it th 
ue he was no say, bu ere was 
subecribed, Vos £1,000; and morgage, 
£4,000 ; making together £11,855, which left a balance of £2,922. 
L i In all probebility before which the council may consider expedient, and which ought to be 
another meeting came round olders in the hands of the council as the central authority. No precedent 
with reference to what could be shown of private bill legislation having hitherto allowed 
any such scheme, unless it were 12 or, at all events, not 
1 opposed, by the municip as in the case of the underground 
metropolis, and, 
the protests of 
municipal authc 
and the subeoil of the | 
moters proposed a sch 
others to take He was sure the townspeople would not like 
The Chairman, in replying, referred highly to the services of 
the secretary and Mr. Mercer, the manager, and to the magni- 
: ficent lighting of the Health Exhibition and its grounds by the 
company. 
| Submarine Cables Trust. | 
In the report of the trustees to the 18th ordinary annual mee | 
of the certificate holders, which was held at the offices of the — | 
50, Old Broad Street, London, on May 24th, 1889, the accounts | 
for the financial year, to April 16th, 1889, showed that the — 
revenue for this period, including the balance brought from | 
the previous accounts, vis., £1,448 53. 5d., amounted to | 
£20,567 3e. 7d. — 
The 
November 1 2 128. the coupon due ber 15th, 
1888, was paid on April 15th last. The balance of 7s. 6d. will be 
paid on the 15th inst. 
. The expenses of the trust amounted to £1,483 19s. 7d., and the 
payments on account of the coupons to £19,018 28. 6d., together 
2040 20. 1d., leaving balance of 2106 6d. to be carried 
At the Sir John Pender occupied the chair. The — 
.... 
hands for some days. presume you eit as The | 
revenue for the past financial year amounted to £19,108 as com- 
pared with £17,948 in 1888. As mentioned at the last meeting, 
| 
| we e r cent. ‘The cou are | 
| 
| 
| 
expect to be in a tion to £2 103. on the outstandin 
| 
| 
| 
| 


| —jä 
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to have the Brush interdicted off was peculiar in the working. latter 
r Brush Company put in defences, in not necessary in The one was form 
which they raised the interesting question that they said You and the other was 
cannot have this common law, of the Patent Mr. Murray (contin contended that if Mr. Brush was 
Act you can only raise such an action, and you shall only have right, and there was no question visional or no 
that right, provided the other party has not raised avy other 8 „ he t Mr. would be the 
action to put an end to such an infringement.“ His t to say that the by which the commutator 
(Lord Trayner) was with the , but when the defenders was cut out of the period of the was not an 
reclaimed to the First Division their ht the — ting he ag Murray) thought pr 
matter a question of great difficulty, and the t it pur- an men patent. There was a 
sus that 3 — to the patent, why did dence to the effect that it was valuable to have g 


if 
80, presen pur- 
were nat here wanting to knock down another man’s 
patent, but to protect their own legitimate business. 


115 


will excuse you saying anything you please, 
t as much instruction as I can get. It is months 
proof, and I have decided a great many cases 


ts 
suers ea for contending that the patent was bad so far as the 


they were anticipated, it being a matter of common knowledge at 
time, or else what actual improvements there might be they 
ements as were really not patentable. They 


also held one of the commutator claimed was un- 
doubtedly antici by Varley; and some sort of commutators 
were in actual use before, the use being both in Manchester and 
also in Varley’a own machine. These were not all the objections 


at 10, Mr. Murray said all the i had 
claimed in the final, and, 80 far as it did that, one was not entitled 


gr but, at the same time, if one came 


the final and found there was really there a new invention— 


something quite different from what was mentioned in the provi- 
sional specitication—then it must be considered bad, because it had 
not been disclosed by the provisional specification. In his 
4 the provisional specification plainly pointed out this, that 

e invention was to give a commutator which would be a round 
commutator, which would bave sub-segments and wearing seg- 


ments ; the sub-segments would be in electrical connection with 


the wearing segments, which would be detachably attached. 
Then, coming 10 the claim, they would find in claim 2 a very 
precise and accurate echo of the provisional specification. But in 
claim 4 they came to the mention of a commutator having metallic 

sections, T, and in claim 5 to a commutator having a 
metallic insulating section, 1. There were originally two insu- 
lating sections, 7, but they were now reduced to one. What he 


wished to say on this point was that the insulating section, r, was 


not claimed simply for the purpose of insulating alone. Of course, 
every commutator must have its relation from the one plate in 
the commutator to the other. But the insulating section, 7, had 
another function. By putting on a certain deviation it cutout the 

cular portion of the révolution. He (Mr. 
Murray) said that was a new arrangement, and was a very 
valuable idea, but it was totally different from the idea disclosed 
in the original cation, which was to make a commutator with 
sub-segments detachably attached. One was a mechanical 
function, but the other was more; it was an arrangement by 
which a certain electrical effect at a particular period of the re- 
volution was effected. He held that he was borne out in this 
contention by Mr. Brush. Mr. Brush, in his evidence, said he 
read his fourth claim as covering something a great deal more 
than a sub-segment detachably-attached. rhe arrangement in 
his fourth claim might have as an incident of at the sub-segment 
detachably-attached, but the claim itself was not confined to an 
arrangement of the wearing segment detachubly-attached through 
the sub-segment, but it cov a metallic insulating segment tor 
cutting out the armature bobbin at a certain period of the revolu- 
tion. Now, that was a completely and entirely new idea, and 
something perfectly different altogether from the idea as men- 
tioned in the provisional agreement of making a wearing segment 
detachably-attached from the sub-segment. 

Lord Trarnzr thought Mr. Murray’s argument came to this, 
that the provisional specification referred to a certain form and 
character of commutator, but purely with regard to its form and to 
the mode in which it might be easily repaired. The final claim 
introduced an element of great importance in electrical science, 
viz., the cutting off the current at a particular point where the 


y afew words as a general exposition of the 


would turn into Brush. 


Mr, Batrour: It’s head would be off by that time. 
Mr. Mueray — 4 that of 


for the wire. Summing up 
his argument on the commutator question, Mr. Murray held that 


if this t was bad on the commutators it was bad altogether. 
Accord te t law, a 


it be m ht be permitted to use the language of slang, a “ gigantic 
fluke,” — the question was which of them fluked it. a 


time of both Varley’s patent and Brush’s potent the problem of 
„ because they had not 
been able to hit upon a suitable lamp owing to the want of suit- 
able material. The great difficulty was to get something to rise 
io incandescence and not be rapidly consumed by the process. 
That had been done by the discovery of a certain substance that 
could be treated in this way. Accordingly, a great many lamps 
prectical system of electric Lighting they wanted à varying 
ctical s of electric ing they wanted a g awoun 
of light to be 28 at different times. As the very fact of 
incandescence depended upon resistance and resistance 
upon pressure, it became very essential that some plan should be 
got to have an electri: current which should have nearly constant 
pressure in varying the amount of work. That was the deside- 
ratum of constant potential. Well, it had been discovered that 
with the series shunt system they could by means of a certain 
arrangement get a better constant potential machine for the 
er of the electric light than by any other system of winding. 
e contended that from the evidence it was evident that B 
certainly thought nothing about that at the time he invented 
his machine, or for long afterwards. He then woke up to 


‘the fact that this system of series shunt winding could 
‘be so far applied to the machines so that they could be 


made constant potential machines. But at the date of the 
5 nor for long afterwards, he had no idea of the sort. 

ing with the evidence in detail, Mr. Murray said the 
witnesses for the defenders wanted to make out that the applica- 


tion of the permanent field magnet was a fair way of showing that 


there were many advantages coming from the Brush machine, and 
one of them was constant poten But Mr. Brush did not bear 


"KE TELRG 10 JOUBNAL AND 
but he (Mr. Murray) held that this was Dad as it was anticipated 
by Varley. Taking the claim as a claim for detachable- 
attached segments he asked if that was patentable at all, because 
did it come to more than this, that they took a thing in two bits 
and connected them with a screw? The idea of making one piece 

m. of a machine detachably-attached was extremely old. There were 
wearing parts of many machines that were made detachably- 
attached, and he submitted that there was scarcely room for 
patentable material here by —, thing in two bits and 
putting a screw through the two. He also maintained that if | 

hen proceeded briefly to explain the different these cular commutators had segmente detachably-attached 
machines ht into question in the case. to the then were anticipated by the Manchester commutators. The 
Manchester commutators were spoken to having been in use a 
long time before Brush’s patent. 
commu were were, ere was & m for Lord TRAYNES : ee He 4 question is whether they are the 
commutators in the final specification which was not covered by same. They were cylin „ in two pieces, and they were screwed 
the provisional specification. Taking the claims for * 
commutators, the defenders were in this dificulty, that either r. Murray pointed out that it was not said they were not 
cylindrical and that there were not certain segments and sub- 
segments, but it was said they were not detachably attached in 
the mag mes | as his, because the screw was put in from the 
bottom of the top. Now that was not absolutely true of 
all of them; one was put in from the top. The only difference 
between that and Brush’s was, that Brush’s hub was not sunk at 
all but was flush.. He did not think that it was any new patent 
e patent, but he w to limit his argu- by not putting a screw in quite so far, as it was quite evident 
ment to the commutators at present. He had given these that when they came to wearing the segment they 1 it flush by 
reasons together because they ran into each otlier so much, bringing the ent down to the screw and to bit whic 
according as they construed the claim. The first thing to — — 
get at was, what was the claim. To a certain extent the 8 
enders were not masters of the situation, but they had a machine, the 
good deal of latitude. In the matter of common knowledge ot the descrip- 
t was for the patentee to say, You are not going to construe my tion of Brush’s, because it had not an insulating hub to which 
claim in that way, because it runs against common language that were attached metallic sub-segments „ in electrical connec- 
is well known to everybody.” But, first of all, — 1 44 tion with the general mechanism. ey said there was a sub- 
that the commutator was invented for the first time by Mr. segment in electrical connection with the wire, but in the commu- 
Brush. Taking Haddan’s provisional specification, commencin tators, the commutators instead of having two wires they used the 
shaft of the machine for one of them. He contended that could 
not make : conceivable difference, as the shaft of the machine 
all. He then passed to the question of series-shunt winding. 
There, of course, the pursuers’-points against the patent were two 
in number, viz., prior publication by Varley’s specification and 
prior use by Varley’s machine. Now, taking the first point, he in 
begged to remind his lordship that it was certainly one very 
peculiar feature of this case that undoubtedly this machine was a 
very great improvement, but it was an improvement which, for the 
| practical purposes for which it was now used, was not anticipated 
the use to which it could be put, and the reason was that at the 
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in electrical signalling apparatus.” 
by A. W. Jones, B. P. Jones, — L 
14. (Complete.) 


synchronal and tothe control of motive | 


. May 17 


ABSTRAOTS | 
means to be used in su , distributing, 
electricity for and otber 
more 
of . bution described and 
n No. 8,641, dated the 15th June, 1887, 


and has for its to render the said system more efficient and 
6627 


| A combined generator of y and electric lamp.“ 
2 
bined with apparatus en by a 
therefor. The base d edestal et 
» hollow, and is provided with removable 
standard or column of the lamp is curved over at the top, and 
erefrom an voltaic arc lamp or other 
the base or pedestal is 


a dynamo-electric 8 for prod the electric 


currents.” W. E. Ayrton, J. Perry, and * 
or image, a, of another current, 2, and consists of onc 
or more coils or other configurations of wire called b, 2 
which. passes the current, 3, which is to be whose 


3 number by 


printer's hands, and we hope very shortly to send you 


experience in the use of them for so 
time has been that by their means our work 
selecting cables for electric lighting or transmission | : 


accept the reminder most cordially. Its truth 
manifest. 


- recognise theoretical work, and to acknowledge one’s 


or of Faraday! I hope 1 have not 80 Spoken of any 


‘slots or other insulating material is utterly 


- fectly harmless ; the they woul 


CORRESPONDENCE. 


Mr. Kempe, on “The Calculation of thg 
ductors.” 


à copy. 


power is an exceedingly simple affair. 
Woodhouse and Rawson, Limited 

| J. M. 

May orth, 1889. | 


I am obliged to Mr. g. A. Varley for bi | 
reminder (p. 608) that in discarding credit from mys¢ i 
I should be more careful on to whom I discard it, 
instead of invoking only the great theorists, I 
not forget the great experimenters who have develop: 
the modern “ influence machine to what it now is. 


momentarily overlook it. The work of a great — 
is not in ble to all; the work of an experimenter 


indebtedness to it. 
But surely Mr. Varley is not serious when he 


(p. 605) that I have spoken disparagingly of 


hiloso her. 
mm 3 d Oliver J. Lodge. | 


. EROTOR.—The insulation of the cross on a block of | 
unnecessary: : 
No insulation of any kind is required for lightning con- 
ductors, and to employ the same is a useless expense 
and an absurdity. The cross should be connected win 


the lead of the roofing, and the conductor should be 


carried down from the cross in as direct a line as pos- 
sible, £.e., there should be no sharp bends; the cone 7 
ductor should be secured the wall by metal : 
clamps nailed direct to the brick or stonework. Care 
should be taken that the lower end of the conductor is: 
carried well down into the moist earth, and it should be 
securely rivetted and soldered to an earth plate about 
three feet square. If a connection were also made on 7 
to a main water pipe it would be advantageous. The 
insertion of the glass balls in the cross would be * 


dangerous is quite ridiculous, 
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640 ELECTRICAL REVIEW. (May 21, 1868. 
variations ate to be noted, and one or more coils or other 
some transference of the material of the filament in the direction r | 
of the current. Nothing. has transpired to confirm or to disprove mg nes og Pi ap current, A. latter, À, 
the current to actually observed on a galvanometer, or te} 
system is enormous, the very absence of evidence may be taken es See See oe eee 
as a strong in favour of the belief that actuation of which, by the current, 8, would have been ¢ 
the life of famps is enden of whether the current ia direct for any 
or * independent also of the periodicity, within allow 3 to it. The claims are 2 in number. 4 
practical 7306. “ Electric date and ti stamp.” C. A. Raw 
Alternate current arc lamps are not seriously affected by pax. Dated May 17 84. Relates to that olive of par 
variations of periodicity within a fairly wide range. The feeding technically known as electric date and 2 | 
current of a parallel Brush alternate lamp remains ZZ 9 
1 4A. (a Le gr dated November 16th, 1887. The claims are 7 in number. 4 
a impedance or resistance uired a 
(To be continued.) 4 
NEW PATENTS-1880. a 
7047. „Improved method of . the ends of drum arma- ? 
tures of dynamos.” “Dated Mog 
7048. ‘ Improvements in bleaching electrolysis.” 
EB. M. H. Dated May 18. We — | 
Improvement in la 8. 2. ‘ aC ’ ‘ 
Dated 18. ree ar tables for facilitating the calculation of the size of com 
slephor . ductors, and in these we have endeavoured to make th 
H Roberston, calculation a very easy matter, taking into consideratiog 
central systems rent density e loss of potential. 
applied to telegraphs, especially sutographic J. ; 
ALLISON. . * Robe mn, United States.) 
Dated May 14. (Complete) | 
8080. “Improved automatic switch for charging electric — 
accmulators and like purposes.” M. E. Urnen. May 14. 
“ Improvements fire H. E. 
ron. (Communicated . Birchall, Victoria.) Dated 
Martin, United States.) "a 
8070. “Improvements in telephonic switching aparatus.” 2 
A. X Dated May 15. * 
8113. à 
F. Jose J. 8. Cassaz. Dated May 16. itaning Conductors. 
8115. “ Improvements in the thermo-magnetic generation of | | | 
May 18. and in apparatus therefor.” W. H. 
_ 8318. “ Improvements relating to the method and means em- 
MANN. under Patents Act, 1888, Sec. 108, 
ain 4 18851 , being date of application in France.] Dated 
5640. 
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